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1. Introduction 



Qn behalf of the Presidio Trust (Trust), Blasland, Bouck & Lee (BBL) has prepared this Fmal Corrective Action 
Plan (CAP) for the Building 1349 Study Area at the Presidio of San Francisco (Presidio), San Francisco, 
California (the Study Area or Site, Figure 1-1). A Site Investigation (SI) was previously conducted to 
characterize the nature and extent of potential soil and groundwater impacts at the Study Area. The SI was 
performed in accordance with the Draft Site Investigation Work Plan for the Building 1349 Area, Presidio of 
San Francisco, California (Treadwell & RoUo, Inc. [Treadwell & RoUo], 2002). Results of the SI were 
presented in the Draft Site Investigation Report for the Study Area, Presidio of San Francisco, California 
(Treadwell & RoUo, 2003a). Additional SI activities and corrective actions were previously performed at the 
Study Area and are discussed further in Section 2 (Montgomery Watson, 1995a, 1996 and 1999; International 
Technology Corporation- [IT], 1996 and 1999). 

As documented in the SI Report, the Study Area historically contained a petroleum hydrocarbon aboveground 
storage tank (AST). The Trust and the United States Army Corps of Engineers (USACE) investigated the Study 
Area in accordance with the California Regional Water Quality Control Board (RWQCB) orders and the 
California Department of Toxic Substances Control (DTSC) requirements to assess impacts to soil and 
groundwater associated with the storage, use, and release of petroleum- related chemicals related to the Building 
1349 AST. 

Using the information obtained during the various SI and corrective action activities, this CAP was prepared to 
evaluate potential remedial alternatives to address adverse risks due to the release of petroleum- related 
chemicals and select corrective actions for implementation at the Study Area. The corrective actions selected 
under this CAP are intended to protect human health, safety, and the environment and protect current and 
potential beneficial uses of water, to the extent possible. 

1.1 Presidio Baclcground 

The Presidio is located in the City of San Francisco, at the northern tip of the San Francisco peninsula (Figure 
1-1). The Presidio occupies approximately 1,480 acres and is bounded by San Francisco Bay on the north and 
the Pacific Ocean on the west. Densely populated residential areas of San Francisco border the Presidio to the 
south and east 

The Presidio was a U.S. Army (Army) installation from 1848 through 1994, serving as a mobilization and 
embarkation point during several overseas conflicts, medical debarkation center, and coastal defense for the San 
Francisco bay area. Industrial operations formerly performed at the Presidio are associated with maintenance 
and repair of vehicles, aircraft, and base facilities. The Presidio also contains several landfills used by the Army 
to dispose of municipal waste and construction debris. 

In December 1988, the Secretary of Defense's Commission on Base Realignment and Closure recommended 
closure of the Presidio. Under Pubhc Law 92-589, the presidio was transferred to the National Park Service 
(NPS) on October 1, 1994 and became part of the Golden Gate National Recreational Area (GGNRA). As 
required by the Base Realignment and Closure Act, the Army initiated environmental studies in conjunction 
with the transfer of the property. 

Section 103 of the Omnibus Parks and Public Lands Management Act of 1996, Public Law 104-333, 110 State 
4097 (Trust Act) created the Trust The Trust is a federal government corporation established to manage the 
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leasing, maintEnance, rehabilitation, and inprovement of the non-coastal portions of the Presidio (known as 
Area B). The Trust manages Area B in accordance with the general objectives of the General Management Plan 
Anerriment (GMPA) (NPS, 1994), Section 1 of the GGNRA Act (Public law 92-589, 86 Stat 1299, 16 USC 
460bb), and the Presidio Trust Management Plan (PTMP) (Trust, 2002). The NPS retains responsibility for 
Area A (the coastal portions of the Presidio) in accordance with the GMPA. The Trust assumed responsibility 
for remediation of both Areas A and B of the Presidio on Mey 24, 1999 ty signing the Presidio Memorandum of 
Agreement (MOA) and the Area A MOA. In addition, the Trust also entered into a Consent Agreement with 
DTSC anl NPS on August 30, 1999 (DTSC, Tmst, anl NPS, 1999). 

1.2 Study Area Background 

The Study Area is located in the western portion of the Presidio, approximately 300 to 320 feet above the 
Presidio lower low water datum of 1907 (PLLW), and sits on a topographic high point on the boundary between 
the Marina Groundwater Basin and the Coastal Bluffs Groundwater Basin. The Study Area is dehneated by 
Former Fill Site 5 and the western edge of Washington Boulevard to the west, Kobbe Avenue to the north, and 
Harrison Boulevard to the east (Figure 1-2). Former Fill Site 5 is located to the west of the Study Area and 
Former Landfill 4 is located to the east- southeast. The Study Area is located in the Presidio Forest planning area 
on the border of the Coastal Bluffs planning area in Area B of the Presidio and is subject to land uses identified 
in the PTMP (Trust, 2002). Current and planned land use at the Building 1349 Area is recreational, with 
special- status ecological species potentially present (Frier and Kalinowski, Inc - FKI, 2002). 

The Building 1349 location was originally occupied by an AST that was built in 1906 in conjunction with the 
Presidio-Wide Fuel Distribution System (FDS). The AST was used to store fuel-heating oil that was distributed 
throughout the Presidio using the former FDS. The AST was approximately 100,000 gallons. The AST was 
replaced by Building 1349 in the early 1950s. Figure 1-2 identifies the location of the former AST and 
associated FDS piping. The FDS was decommissioned in sections beginning in the 1940s and ending in the 
early 1960s. 

Building 1349 was a 100, 000- gallon steel AST built in the 1950s (identified as Former Building 1349 Tank on 
Figure 1-2). The AST (Building 1349) was used to store fuel oil and then diesel fuel which was off-loaded to 
tanker trucks for transportation to various locations in the Presidio. 

The USACF retained IT to perform the closure of Building 1349 in 1995. Closure activities occurred in 
October and November 1995 and included removing Building 1349 and its associated piping and excavating 
fuel- contaminated soil associated with former fueling operations at the Study Area. IT also conducted an FDS 
pipeline removal and abandonment project beginning in 1996 and removed the FDS pipelines within the Study 
Area (IT, 1999). 

1.3 Regulatory Framework 

As detailed in the RWQCB Order No. R2-2003-0080, Building 1349 is a known petroleum site requiring 
preparation and implementation of a CAP (RWQCB, 2003a). The RWQCB Order presents Site Cleanup 
Requirements (SCRs) for the protection of human health, ecological receptors, and water quality which were 
used to develop the CAP cleanup levels. 

This CAP was prepared in accordance with Task 6 of the RWQCB Order The CAP also fulfills the Cahfomia 
requirements of Title 23, Cahfomia Code of Regulations (CCR), Division 3, Chapter 16, Article 11. Cleanup 
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levels for the Study Area are specified in this CAP. Petroleum contaminant cleanup levels are based on the 
SCRs Usbed in the RWQCB Order. Cleanup levels for non- petroleum contaninants are based on the planned 
land use and site lithology(ies), and are selected in accordance with the D evelopment of P residio-Wide Cleanup 
Levels for Soil, Sediment, Groundwater, and Surface Water (EKI, 2002) (Cleanup Levels Document). 
Applicable state and federal laws pertaining to this CAP are identified and presented in Section 5.7. 

1.4 Public Participation 

A Draft CAP was prepared for public review and comment On 2 March 2005, the Draft CAP was distributed to 
stakeholders, including the Presidio Restoration Advisory Board (RAB), NFS, and regulatory agencies. The 
Draft CAP was also available for public review at the Presidio Library. The Trust presented the Draft CAP to 
the RAB at a RAB meeting on 8 March 2005 and comments were invited through 30 April 2005. Comments 
were received from the RWQCB. This Final CAP includes revisions that were made to address RWQCB 
comments. The RWQCB comments and the Trusts response to comments are presented in Appendix A. 
Copies of this Final CAP are available for review at the Presidio Library, 34 Graham Street Presidio of San 
Francisco, weekdays between the hours of 8 am and 5 pm. 
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2. Study Area Background 



This sa:tion discusses the geology and h^drogeology, and pirevious investigations and conective actions 
conpleted at the Study Area This section also desaibes the source, nature, and extent of petroleumr related 
ur^Hcts encountered in pirevious irTvestigations as well as recent quarterly groundwater monitoring results up to 
and including the second quarter 2004. 

2.1 Study Area Geology and Hydrogeology 

The following sections discuss the regional and site- specific geologic and hydrogeo logic conditions in the 
vicinity of the Study Area. 

2.1.1 Geologic Setting 

The Study Area is located on a prominent hill that slopes gently to the east- northeast and steeply to the west- 
southwest towards Baker Beach and the Pacific Ocean (Figure 2-1). Ground surface elevations in the immediate 
area range from approximately 320 to 300 feet PLLW. 

2.1.1.1 Regional Geology 

The Presidio is located in the California Coastal Range Physiographic Provenance. The local geology consists 
of Franciscan Formation bedrock units, which are overlaid by various overburden deposits. The Franciscan 
Formation consists of a complex assemblage of sedimentary, volcanic, and metamorphic rocks ranging in age 
from the Late Jurassic to the Late Cretaceous. The assemblage is a result of accretionary forces as the Pacific 
Tectonic Plate was subducted under the North American Tectonic Plate. These accretionary forces ultimately 
led to the intense folding, faulting, and shearing of the resultant Franciscan Formation. In the San Francisco 
area, the Franciscan Formation consists primarily of sandstone, shale, siltstone, radiolarian chert, and mafic 
igneous rocks such as serpentinite (Schlocker, 1974). The Study Area lies in an active seismic zone located 
between two major north-west trending fault systems, the Hayward/Rogers Creek system and the San Andreas 
system. 

At the Presidio, five bedrock units are recognized within the Franciscan Formation (EKl, 2002). These five 
units are: 

• Serpentinite - Serpentinite is an ultramafic rock composed mostly of magnesium and iron minerals. 
Serpentinite intrusives and coherent blocks of hard rock in a matrix of intensely sheared shale and 
serpentinite comprise most of the outcrops or exposed bedrock observed in the Presidio (Schlocker, 
1974). Serpentinite is a distinctive greenish-gray to bluish-gray rock that contains typically high 
concentrations of chromium, nickel, and cobalt (EKI, 2002). 

• Sheared Rock - The Sheared Rock Unit is a mixed bedrock unit that consists of a soft, highly sheared 
clayey unit of serpentinite, shale/siltstone, or both, in which occur coherent blocks of Jurassic/ 
Cretaceous Sedimentary Rock and serpentinite. 
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• Jurassic/Cretaceous Sedimentary Rocks - Jurassic/Cretaceous Sedimentary Rock is a bedrock unit that is 
made up of interbedded sandstones, shales, and occasional conglomerates. 

• Greenstone - Greenstone is a bedrock unit made up of dark green meta- basalt that occurs interbedded 
with the Jurassic/Cretaceous Sedimentary Rocks and the Chert/Shale. 

• ChertyShale - Chert/Shale is a bedrock unit made up of alternating beds of hard, red-brown chert and 
softer, red- brown shale. It occurs interbedded with greenstone and Jurassic/Cretaceous Sedimentary 
Rocks. At the Presidio, both Greenstone and Chert/Shale are exposed in minor outcrops only along the 
Coastal Bluffs. 

Three main soil types are recognized at the Presidio. These include serpentinite soil, Colma Formation, and 
beach dune sand (EKI, 2002). The Colma Formation and beach dune sand are both unconsohdated sediments 
deposited on top of bedrock. Serpentinite soils are derived from serpentinite bedrock. As described above, 
serpentinite is a distinctive greenish- gray to bluish- gray rock that tends to weather to poorly formed soils in a 
wide range of grain sizes. The Colma Formation is Pleistocene in age and consists of fine- to medium- grained 
sand with moderate amounts of silt and clay that was deposited in esturine and coastal environments. Beach 
dune sand is characterized at the Presidio as highly permeable, clean, well- sorted sand that is yellowish brown to 
light gray in color. 

Several secondary soil types are also recognized at the Presidio, including Quatemery slope debris and ravine 
fill. Slope debris and ravine fill is described as highly variable combinations and percentages of silts, clays, 
sands, and gravels. The slope debris and ravine fill is generally associated with landslide deposits and soil 
derived from any of the three main soil types recognized in the Presidio (Colma Formation, beach dune sand, 
and serpentinite) (EKI, 2002). 

2.1.1.2 Study Area Geology 

Figure 2-2 presents a conceptual stratigraphic cross-section across the Study Area. Soil borings at the Study 
Area indicate that unconsolidated overburden deposits range from approximately 10 to 40 feet thick. These 
unconsolidated overburden deposits overhe Franciscan Formation bedrock. 

Overburden 

Soil beneath the Study Area generally consists of Quaternary slope debris and ravine fill. While quaternary 
beach dune sand deposits have been mapped as occurring at the eastern edge of the Study Area (EKI, 2002 and 
Schlocker, 1974), it is noted that the mapped contacts have not been field verified (EKI, 2002). A review of 
boring logs from previous Sis (Montgomery Watson, 1995a and 1996 and Treadwell & RoUo, 2003a) indicates 
that beach dune sand is not present in the Study Area. These boring logs indicate that overburden soils 
throughout the Study Area consist of relatively low permeability silty sand and silty clay. The description of 
these deposits is consistent with slope debris and ravine fill, not the highly permeable, clean, and well sorted 
beach dune sand. The overburden deposits in the Study Area also have frequently been noted to contain 
weathered fragments of local bedrock. The local bedrock is described below. 

As noted above, beach dune sand is not found in the Study Area and the Colma Formation is not mapped in the 
vicinity of the Study Area and not expected to occur in highland regions of the Presidio such as the Study Area. 
The slope debris and ravine fill found at the Study Area appear to be derived from serpentinite soils and the 
underlying Franciscan Formation. The slope debris and ravine fill deposits at the Study Area are expected to 
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contain matEiials with geochemical charactEristics of the serpenlinite soil types as well as the shales, siltstones, 
sandstones, and serpentinite. 

Bedrock 

The slope debris and ravine fill unit overiie Franciscan Formation bedrock (Figure 2-2). The Franciscan 
Fonnation has been observed in the Study Area and is interpreted to be approximately 10 to 40 feet below 
ground surface (bgs). Based on drilling conditions and boring logs, it appears that the upper 45 feet of the 
Franciscan Formation is highly weathered, fractured bedrock with interbedded zones consisting of weathered 
clay and silt. The Franciscan Formation in the Study Area consists primarily of serpentinite. Sheared Rock, and 
Jurassic/Cretaceous Sedimentary Rock units described in Section 2.1.1.1. 

In June 1994, Resolution Resources, Inc. conducted a high- resolution seismic reflection survey at the Study 
Area to further assess the depth to the bedrock surface and determine whether seismic faults are present. The 
results of the survey indicated that many fault and fracture zones bisect the Study Area (Montgomery Watson, 
1996). 

Based on a review of boring logs in the vicinity of the Study Area, up to three apparent faults were identified 
(Figure 2-2). The faults appear to displace two distinct blocks of the Franciscan Formation consisting mainly of 
serpentinite relatively upward from two blocks of Franciscan Formation consisting of mainly siltstone and shale. 
The southeastern- most interpreted fault is believed to trend approximately northeast to southwest. It is likely 
that other interpreted faults may parallel this fault trend orientation. 

2.1.2 Hydrogeology 

2.1.2.1 Groundwater Monitoring Well Network Description 

The Study Area is located on a topographic high point and local groundwater recharge zone at the boundary of 
the Marina Groundwater Basin and the Coastal Bluffs Groundwater Basin. A total of nine monitoring wells are 
associated with the Study Area. Five additional monitoring wells are located to the west- southwest of the 
Building 1349 Study area in adjacent Former Fill Site 5. The fourteen monitoring wells are used to evaluate 
hydraulic conditions at the Study Area. It should be noted that former monitoring well 1349MW03 was located 
in Former Fill Site 5, but was abandoned in 2002 to accommodate remedial excavation activities in that area. 
Current well, 1349MW03R, was installed near the former well 1349MW03 location to serve as a replacement. 

The Study Area monitoring wells are constructed with their well screen intervals within the Franciscan 
Formation. Well screens are between 10 and 17 feet long with the top of screen elevations ranging between 
approximately 272 to 285 feet PLLW. The top of the well screens are located between 5 and 28 feet below the 
top of bedrock. The screened intervals for Study Area monitoring wells generally intersect the apparent static 
water level at each location. 



2.1.2.2 Groundwater Occurrence and Flow 

Apparent static groundwater elevations (groundwater elevations) occur at approximately 280 to 272 feet PLLW 
at Study Area monitoring wells. Groundwater elevations decrease to the southwest of the Study Area to 
approximately 220 feet PLLW in the adjacent Former Fill Site 5 area (Table 2-1 and Figure 2-3). Average depth 
to groundwater ranges between 26 feet bgs at well 1349MW102 and 39 feet bgs at well 1349MW103. Seasonal 
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giDundwatBr seeps are reported to occur more than 500 feet to the southr southwest of the Study Area, at the 
western edge of Former Frll Site 5. 

Groundwater at the Study Area occurs primarily within the Franciscan Formation As noted previously, the 
Franciscan Formation is highly deformed and fractured Groundwater flow occurs within secondary porosity 
created ty the fracture networks and the relative permeability is expected to be variable, but generally low based 
on the amount of secondary mineralization in individual fractures. It has been noted in individual boring logs 
that some ^parent fractures were remineralized or in-filled with cleys. Groundwater monitoring well purge 
records were evaluated to estimate the hydraulic conductivity of the water bearing zone in the Study Area 
Hydraulic conductivities were found to vary, ranging between IxlQ* to 1.6x10^ cm/sec. The specific yields of 
Study Area monitoring wells also vary. Purge records indicate that sustained punping at rates as low as 0.2 
gallons per minute (gpm) cannot be sustained without dewatering wells in a relatively short period of time (less 
than one hour) . As such, the influence of ardsotropy should be considered when evaluating hydraulic conditions 
at the Study Area The combination of low permeability, relatively low hydraulic gradients, and adsotrDpy 
combine to mate interpretation of local groundwater flow direction proximate to the Marina and Coastal Bluffs 
grDundwater basin divide challenging. 

Frgure 2-3 depicts the groundwater elevations at the Study Area and the adjacent Former Fill Site 5 area 
Analysis of the potentiometric data indicates that a relatively steep hydraulic gradient exists to the southwest of 
the Study Area near Former Frll Site 5. Based on potentiometric data in that area, the ^parent groundwater 
flow direction is to the southwest from monitoring well 13491V1W102 towards well LF5GW100. However, the 
potentiometric surface beneath most of the Study Area is indicative of a recharge area and is relatively flat with 
a general radial flow pattern Within this area, groundwater elevation data indicate two localized potentiometric 
highs both to the southwest and northeast of Washington Boulevard and separated ty a slight potentiometric low 
in the vicinity of well 13491V1W100. The highest potentiometric elevation is found at well 1349MW102. The 
relative potentiometric highs and lows observed on Frgure 2-3 are consistent with historic groundwater elevation 
data seen in Table 2-1. Furthermore, the high groundwater elevation at well 1349MW102 is noted to be in close 
proxiraity to the grDundwater basin boundary depicted in Figure 2-3, taten from the Cleanup Levels Document 
(EKl, 2002). Recert groundwater elevation data {Treadwell and Rollo, 2005) indicate slight variability in the 
apparent groundwater flow direction to the approximate west of the interpreted groundwater basin boundary 
(See Figures A-5-1 and A-5-2 in Appendix H). Such local variations are likely a result of changes in seasonal 
recharge, infiltration, and evapotranspiration rates. These subtle variations are typical of those observed in 
fractured bedrock aquifer recharge areas and the data suggest that overall hydraulic gradients are still relatively 
flat with a general radial flow pattern. It should also be noted that subtle variations in apparent groundwater 
elevations are likely influenced by the shape of the bedrock surface and the orientation of known fault zones. 
These features may also influence the apparent groundwater flow direction, especially towards the west of wells 
1349MW100 and 1349MW102. 

Geochemistiy 

Hydrogeochemical conditions at the Study Area were evaluated based on groundwater samples collected from 
monitoring wells within the Study Area (see Table B-5 and B-11) and adjacent Former Fill Site 5 (data 
evaluated from Treadwell & Rollo, 2004 - Appendix A-9). Groundwater in most wells in the Study Area 
exhibits characteristics typical of a groundwater recharge area with moderately oxic conditions and circum 
neutral pH, based on average concentrations of dissolved oxygen content and pH. However some variability in 
hydrogeochemistry is observed across the Study Area. This variability is attributed to both anthropogenic 
factors (presence of petroleum hydrocarbons in the groundwater system) and natural factors (differing 
geochemistry of rock or overburden materials and differing groundwater flow regimes). Some examples of this 
variability are discussed below. 
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• The pH of some wells screened in serpentinite, particularly wells 1349MW03R, 1349MW103, and 
1349MW105, are slightly more alkaline with observed average pH of up to 7.8. This is within the range 
of pH values observed in other Presidio upland wells screened within serpentinite or in areas where 
groundwater is influenced by serpentinite (Montgomery Watson, 1998). 

• The hydrogeochemistry of some wells exhibit evidence of anoxic, or reducing, conditions based on the 
levels of dissolved oxygen, dissolved iron, and sulfate. For example, reducing conditions are observed 
in well 1349MW100 as noted by its relatively low dissolved oxygen content, elevated dissolved iron, 
and low sulfate concentrations. As discussed in Section 2.4.6, well 1349MW100 is impacted by 
petroleum hydrocarbons. Bacteria involved in the natural degradation of petroleum hydrocarbons in 
groundwater typically consume available oxygen, resulting in localized reducing conditions. 

An evaluation of spatial trends in hydrogeochemistry can provide further insight into understanding 
groundwater flow in complex anistropic systems such as the system present at the Study Area. To further 
evaluate the hydrogeochemistry of the Study Area, the relative abundance of typical anion and cation pairs as 
well as total dissolved solids (TDS) concentrations, based on data presented in Table B-5 and Table B-11 and 
Appendix A-9 (for Former Fill Site 5 wells) of the Semiannual Groundwater Monitoring Report (Treadwell & 
Rollo, 2004), were evaluated. Two methods for evaluating hydrogeochemistry were used, which involve 
plotting the concentration in milliequivalents per liter (meq/1) or relative abundance of anions and cations on 
Piper plots and Stiff diagrams, respectively. A summary of this observed geochemical variability is shown on 
Stiff diagrams on Figure 2-3A and Piper plots on Figures G-1 and G-2 in Appendix G. The groundwater data 
presented in these figures are from the March 2004 groundwater sampling event. 

In general, the data suggest that two distinct groundwater types exist at the Study Area based on geochemical 
signatures. Wells located generally to the westof the inferred groundwater divide, including wells 1349MW101 
and LF5GW100 through LF5GW104, tend to have modest TDS and can be classified as magnesium 
(Mg)/sodium (Na)-chloride (Cl)/bicarbonate (HCO3) type water. WeUs generally to the east of the giDundwater 
divide (1349MW103, 1349MW104 anl 1349MW105), or ImmedlatBly to the west of the divide (1349MW01), 
have relatively ligh TDS and can be chaiactBrized as Mg- CI type water. Otherwells, including 1349MW02 and 
1349MW102, generally have geochenical signatures that indicate a rrdxture of the two described groundwater 
types. Well 13491V1W100, as depicted on these figures, has a geochenical srgnature that is sinilar to Mg/Na- 
Cl/HCQ water, but exhibits a relatively high TDS content. It should be noted that during other ncnitoring 
periods, the relative Na contribution is less and the relative CI contribution is higher in 13491VIW100, thus 
producing a signature indicating a rrdxture between the two main types of waters described 

Well 1349MW100 also has a relatively high HCQ contribution in relation to the other wells, in addition to 
virtually no sulfate contribution. Because the degradation of petroleum hydrocarbons can often lead to enriched 
HCQ and depleted sulfate, this observation suggests that the groundwater in this area has been affected by 
natural degradation of petroleum l^^drocarbons. Groundwater at well 1349MW03R has a geochenical signature 
that is unique from the other wells. The difference is due to a lower relative contribution of CI at this location. 
With the exception of the relatively low CI concentration at this location, the geochenical signature would be 
very siraUarto the Mg/Na-Cl/ HCQ waters seen in this area. 

Waters dominated by Mg and CI are not common; however, these types of waters could be locally characteristic 
of rocks containing serpentinite, which is Mg-rich and could also contain a significant fraction of dissolvable 01 
as indicated by Sharp and Barnes (2004). Previous hydrogeochemical studies at Presidio uplands areas 
associated with serpentinite indicate that groundwater has a strong Mg component that is associated with the 
serpentinite (Montgomery Watson, 1998). The wells that exhibit a Mg-Cl signature are screened within 
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fractured serpentinitE and are located within the area with a generally flat potentiometric surface as indicated in 
Figure 2-3. Wells exhibiting a mixed geochemical signature are screened either in serpentinite or shales/ 
siltstones of the Sheared Rock or Jurassic/Cretaceous Rock units, but are also within the area of the relatively 
flat potentiometric surface. This would suggest that a mixing zone mey exist near the apparent groundwater 
divide. 



2.1.2.3 Summary of Hydrogeologic Conditions 

Based on the evaluation of groundwater elevation data and geochemical data, it is apparent that groundwater 
flow in the Study Area is anisotropic, influenced by the fracture flow network and bedrock geometry. A general 
radial flow pattern exists in the vicinity of the groundwater divide and recharge area and temporal variations in 
apparent groundwater flow direction, while minor, may be observed based on local recharge conditions. Two 
groundwater types are observed in the Study Area with a mixing zone that is roughly coincident with the 
apparent groundwater divide, which is located to the east of Washington Boulevard. The direction of 
groundwater flow becomes more consistent and better defined with distance away from the groundwater divide, 
with flow to the east (the Marina Groundwater Basin) and to the west (the Coastal Bluffs Groundwater Basin). 
This is especially evident towards the west in the general area of Former Fill Site 5 where a steeper hydraulic 
gradient is observed and a greater number of downgradient wells exist to effectively interpret apparent 
groundwater flow direction. The existing groundwater monitoring well network is sufficient for monitoring 
groundwater hydrogeologic conditions to the east of the apparent groundwater basin divide as well as to the 
west, north, and south of Washington Boulevard. 

2.2 Source Areas 

This section presents a summary of the potential sources of contaminant releases at the Study Area, including 
operational histories. Based on a review of the known Site history (Section 1.2), the following contaminant 
source areas have been identified for the Study Area: 

• Former fuel oil AST: Former Building 1349 contained a 100,000-gallon fuel oil AST which was 
constructed in 1906 in association with the FDS. Fuel oil was stored in the AST and distributed 
throughout the Presidio via the FDS. 

• Former diesel oil AST (i.e., Former Building 1349): The fuel oil AST was replaced in the 1950s by a 
100,000-gallon steel AST. The replacement AST was initially used for fuel oil storage and then was 
converted to diesel fuel storage. A fuel dispensing structure was reportedly installed along Washington 
Boulevard for dispensing the diesel from the tank to fuel trucks which would then transport the diesel to 
various locations throughout the Presidio. An underground pipe connected the AST to the fuel 
dispensing structure. 

• Former FDS piping: The FDS, a network of pipelines built in the early 1900s, distributed fuel oil 
throughout the Presidio. The FDS ceased operations and was decommissioned in sections beginning in 
the 1940s and ending in the early 1960s. 
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2.3 Special Study Area Feature (Telecommunications Conduit) 

A telecommunications conduit is located on the eastern side of Washington Boulevard (Figure 2-4). This 
conduit contains a fiber-optic telecommunications cable owned by the Trust The conduit is approximately 2- to 
2.5-feet wide and 2.5-feet deep. The top of the conduit occurs at approximately 1-foot below grade. It is 
important that any corrective actions do not unduly threaten or damage the integrity of this line. Appropriate 
measures would need to be implemented to carefully protect or re-route this line to allow potential corrective 
actions to be conducted. This is further discussed in Section 4.0. 



2.4 Previous Investigations and Corrective Actions 

This section discusses the results of previous investigations and corrective actions conducted for the Study Area. 
Two previous corrective actions by the Army have occurred at the Study Area involving (1) the demolition and 
removal of Building 1349 and its associated piping and (2) the removal of the former FDS at the Study Area. 
There is no information regarding the removal of the former AST which was replaced by the Building 1349 
AST in the early 1950s. It should be noted that these past corrective actions have effectively addressed the 
majority of petroleum- related impacts in the Study Area. This CAP proposes corrective actions for the 
remaining petroleum- related impacts, some of which are located in areas where corrective actions have proven 
to be difficult due to sensitive Study Area infrastructure and geologic conditions, as discussed below. 

The chemical analytical results described below are discussed in the context of action levels and/or screening 
levels that were used at the time of each investigation or corrective action, where available. These action levels 
and/or screening levels for petroleum hydrocarbons are equivalent to the SCRs adopted by the RWQCB in 
Order No. R2-2003-0080 (RWQCB, 2003a) for the Presidio and are the cleanup levels selected for this CAP 
(Section 3.2). Figures 2-4 through 2-7, which are referred to below, present the chemical results exceeding CAP 
cleanup levels. Tables in Appendices B and C provide the analytical data from the previous investigations and 
corrective actions. 



2.4.1 1995-1996 Site Investigation 

The USA CE retained Montgomery Watson to conduct an SI in three phases to determine the vertical and lateral 
extent of soil and groundwater contamination (Montgomery Watson, 1995a, 1996). The SI was initially 
conducted in response to a visual observance of stained soil downgradient from Building 1349. For discussion 
purposes, the results of the 1995-1996 SI are discussed relative to CAP cleanup levels (Section 3.2), as no 
screening levels were used in the SI. 

Phases 1 and 2 (Montgomer)/ Watson, 1995a) 

During Phase 1 in August 1993, the Army advanced 14 soil borings (1349SB01 through -13; 1349DB01) to 
depths ranging from 4.5 to 45 feet bgs (Figure 2-4). One grab groundwater sample and 51 soil samples were 
collected and analyzed for total petroleum hydrocarbons (TPH) as diesel (TPHd); benzene, toluene, 
ethylbenzene, and xylenes (BTEX); and metals. 

In February 1994, Phase 2 of the SI was conducted to better define the extent of hydrocarbon contamination in 
the area of the drainage gully between the Building 1349 concrete pad and Washington Boulevard. Eight 
additional soil borings (1349SB14 through -21) were installed to depths ranging from 15 to 40 feet bgs 
(Figure 2-4). A total of 37 soil samples and one grab groundwater sample were collected during the Phase 2 SI 
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and analyzed for TPHd and BTEX . Immunoasscy screening tests for TPHd were also conductjed at six locations 
to assist in locating shallow soU borings. 

Results of the Phase 1 and 2 sarrpling indicated elevated TPH soU concentrations above cleanup levels in the 
area of the gully, between the Building 1349 concrete pad and Washington Boulevard TPHd-extractable 
(TPHd-e; representing hydrocarbon patterns resembling diesel fuel or fuel oU) was detected at a maximum 
concentration of 170,000 milligrams per kUogram (mg/1^) at 1 foot bgs in this area (Appendix C) which 
exceeds the TPHd ecological cleanup level of 700 mg/1^. The source of this contamination was believed to be 
either a surface spill of diesel and/or fuel oil near the gully or an underground pipeline leak between the fuel 
dispensing stmcture and the AST. Toluene, ethylbenzene, and xylenes were detected below cleanup levels at 
maximumconcentrationsof 1.1, 2.6, and 20 mg/1^ in the area of TPH contamination (Appendix C). 

Metals detected at concentrations exceeding serpentirdte bacl^round values for the Presidio (EKl, 2002) were 
arsenic, beryllium, copper, lead, mercury, vanadiurn, and zinc (Appendix C). Metals detected in soU above 
serpentirdte bacl^round and cleanup levels were arsenic and vanadium A statistical evaluation of metals, 
including an analysis of their occurrence with TPH, ethylbenzene, and xylenes, was conducted in the 1995 SI 
Report (Montgomery Watson, 1995a). The evaluation demonstrated that the distributions of TPH, 
ettylbenzene, and xylenes, which were associated with large standard deviations and stewness coefficients, 
were consistent with the existence of a fuel contamination at the site. In contrast, the distributions of metals 
were much smaller and fairly consistent Average concentrations of all analytes (metals, TPH, ethylbenzene, 
and xylenes), corresponding to each quartile of the TPH levels, were then calculated The average quartile 
concentrations of ethylbenzene and xylenes showed a strong relationship to the TPH levels. This is expected as 
they are constituents of diesel and fuel oil, which are measured as TPH In contrast, the average metal levels of 
the sarrples corresponding to each of the four TPH quartiles were statistically equivalent. Based on this 
evaluation, Montgomery Watson concluded that metal levels in soil at the Study Area are unrelated to the TPH 
levels in the area, and with the exception of one lead result of 126 mgfkg (1349SB09 at 0.5 foot bgs), were 
assumed to be naturally occurring. The lead result is below the ecological special- status cleanup level of 160 
mgG^. 

The two grab groundwater sarrples were collected from boringsl349SB09 and -19, both on the west side of 
Washington Boulevard, downslope of the drainage gully. TPHd was detected at 110,000 rmcrograms per liter 
(pg/L), above the cleanup level of 880 pg/L, in boring 1349SB19. Xylenes were detected below the cleanup 
level in the same boring. TPHd-e was detected at 110 pg/L in boring 1349SB09 (Appendix C tables). Low 
concentrations of total metals (chromium, copper, iron, manganese, rdcM, vanadium, and zinc) were also 
detected in groundwater 

Pl^^sical and biological tests were also conducted on a few soU sarrples to assess the viability of various 
remediation technologies for soil at the Study Area, such as bioventing, in situ bioremediation, and soil vapor 
extraction (SVE). The results of these analyses indicated that there is an availability of indigenous 
micrDorganisms, adequate supplies of nitrogen and phosphorous, and absence of environmental toxins to those 
microorganisms. These results are further discussed in the context of possible corrective actions in 
Section 4.5.4. 

Phase 3 (Montgomeiy Watson, 1996) 

In July and August 1995, the Army conducted an Additional SI (Phase 3). The objectives of the Additional SI 
were to: (1) further assess the extent of saturated zone contamination; (2) better define site geology; (3) collect 
soil and groundwater samples; and (4) install groundwater monitoring wells to monitor the site hydrogeology 
and water chemistry. Nine soil borings (1349SB22 through -30) were drilled to depths ranging from 38 to 58 
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feet bgs (Figure 2-4). A total of 68 soil sarrples were collected from 5 to 58 feet bgs and analyzed for TPHd-e. 
TPHd-e was detected at all sairple locations, with a maximum concentration of 990 mg/1^ at 1349SB25 at 40 
feet bgs, which was below the water table at approximately 36 feet bgs. Concentrations of TPHd-e in this 
boring were 7. 7 wg/\sj and less from the surface to 30 feet bgs (Appendix C tables) . A pattem of relatively low 
TPHd-e concentrations in shallower sarrples, but elevated TPHd-e concentrations at depth, was also noted in 
borings 1349SB23, -26, and -28. However, all concentrations of TPHd-e in sarrples collected above the water 
table were below the cleanup levels. 

Two surface soil sarrples (1349SS01 and -02) were also collected in the area of visually stained soil and 
analyzed for polycyclic arorratic hydrocarbons (PAHs). Only pyrene was detected at 3 mg/1^ in sarrple 
1349SS02, below the cleanup level (Appendix C). 

One grab groundwater sanple was also collected from each of the nine borings and analyzed for TPHd-e and 
BTEX. TPHd-e was detected in groundwater at borings 1349SB22, -25, and -27 (west and south of former 
Building 1349), with a maximum concentration of 24,000 pg/L at 1349SB25, exceeding the cleanup level of 
880 pg/L (Appendix C tables). Soil sarrples from this boring also had the highest concentrations of TPHd-e of 
the sarrples collected during Phase 3. 

Basedontheresdtsof the grab groimdwatersarrples, three borings (1349SB26, -28, and -30) were coiivertjed to 
mordtDring wells (1349MW01 through -03) and sarrpled in August 1995. The groundwater sarrples were 
analyzed for TPHd-e and BTEX. No chenicals were detected in these sarrples (Appendix C tables). 

2.4.2 Building 1349 AST Removal 

In October and November 1995, the USAGE implemented a removal action involving the demolition and 
removal of Building 1349 (100,000-gallon AST) and its associated piping and excavation of fuel- contaminated 
soil associated with former fueling operations at the Site (IT, 1996). The tank was prepared for demolition by 
triple- rinsing it using a high- pressure hydro blaster The tank was then inspected for structural integrity and 
determined to be in sound condition, with no holes or failures. 

EoUowing the demolition and removal of the Building 1349 AST and associated piping, soil excavation 
activities occurred in three areas, labeled as Areas 1, 2, and 3 on Eigure 2-4. The Area 1 excavation was 
approximately 35 by 25 feet and extended to an approximate depth of 7 feet bgs. Excavation Areas 2 and 3 
were located on either side of the telecommunications conduit located parallel to Washington Boulevard, in the 
vicinity of the TPH contamination identified in the SI (Montgomery Watson, 1995a, 1996). The Area 2 
excavation was approximately 70 by 25 feet and extended to a maximum depth of approximately 12 feet bgs. 
The Area 3 excavation was approximately 40 by 50 feet and extended to a depth of approximately 13.2 feet bgs. 
All three areas were backfilled with approximately 700 yards of controlled density fill. Excavation Areas 1 and 
2 were backfilled with controlled density fill to a minimum of 6 feet below grade and Area 3 was backfilled to 
within 1 foot of grade to facilitate the repaving of Washington Boulevard (IT, 1996). In addition, approximately 
300 yards of pre-approved clean sand fill was backfilled on top of the controlled density fill at Areas 1 and 2 
(IT, 1996). 

Post- excavation samples were collected to characterize the limits of the excavations. Action levels used during 
the process were from the Euel Product Action Level Development Report (EPALDR; Montgomery Watson, 
1995b); it is noted that these action levels are equivalent to the SCRs adopted by the RWQCB in Order No. R2- 
2003-0080 (RWQCB, 2003a) for the Presidio and are the cleanup levels selected for this CAP. Immunoassay 
tests were initially used to indicate whether TPHd concentrations were below the action levels. Post- excavation 
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confirmation soil sanples were tien collected at each of the three areas and analyzed for TPHd, BTEX, and 
PAHs by a certified laboratory. Post-excavation confirmation data indicated the removal of all soils containing 
chemical concentrations in excess of the action levels with the exception of soils located directly underneath the 
telecommunications conduit (Figure 2-6). Soil excavation could not continue in this area without conpromising 
the integrity of the telecommunications conduit Soil overleying the conduit was removed during this remedial 
actioa The dimensions of the soil column beneath the conduit across Areas 2 and 3 measured approximately 75 
feet long ty 6 feet wide and 12 feet bgs. 

Soil sarrple results for the soil left in- place beneath the conduit are provided in Tables B-3 and B-4. Based on 
the results of nine post-excavation confirmation soil sanples, concentrations of TPHd in soil left in- place under 
or immediately adjacent to the conduit ranged from 14,000 to 24,000 mg/1^ in the 3 foot bgs interval; 13,000 to 
14,000 mgO^ in the 4 to 6 foot bgs interval; and 3,200 to 10,000 wgfkg in the 12 foot bgs interval (Table B- 1). 
Elevated concentrations of PAHs were also detected in soil under the telecommunications conduit 
Concentrations for naphthalene and benzo(a)pyrene ranged up to 51 and 89 wg/\sj, respectively. In addition, 
several PAHs, including benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene, benzo(k)flouranthene, and 
chrysene, were reported as non-detect in laboratory data; however, the analytical reporting limits (RLs) for these 
PAHs were several times greater than their corresponding cleanup levels for the area BTEX were not detected 
above their respective action levels in the post excavation confirmation sanples. 

2.4.3 FDS Removals 

In 1996 and 1997, the USAGE retained IT to remove all Presidio-wide piping associated with the former EDS 
(IT, 1999). The EDS removal actions included the: (1) removal of EDS piping or abandonment in place of EDS 
piping located in inaccessible and/or sensitive areas; (2) assessment of soil in EDS removal sections via field 
and laboratory analysis of soil samples; (3) excavation of petroleum hydrocarbon- affected soils and recycling 
and/or disposal of soils; and (4) restoration of each EDS removal section, including backfilling, paving, planting, 
and/or reseeding. IT divided the EDS removal action into 50 locations, each with its own trench and pipeline 
description, summary of excavations, and site-specific soil action levels. The soil action levels were the SCRs 
obtained from RWQCB Order No. 96-070 (RWQCB, 1996); it is noted that these action levels are equivalent to 
the SCRs adopted by the RWQCB in Order No. R2-2003-0080 (RWQCB, 2003a) for the Presidio and are the 
cleanup levels selected for this CAP. 

Two EDS pipeline removal actions, MT-6 and MT-7, occurred in the vicinity of Building 1349 (IT, 1999). At 
these areas, soils were excavated beyond the pipe trench to meet the applicable soil action levels. The MT-6 
section of piping within the Study Area boundaries originated at Building 1349 and trended northeast to Kobbe 
Avenue (Eigure 2-4a). Approximately 550 linear feet of 6-inch pipehne were excavated and removed from 
section MT-6 within the Study Area. All piping which was located within the Study Area in section MT-6 was 
removed. Two nearly parallel trenches, approximately 250 to 300 feet long by 2 feet wide and 3 to 6 feet deep, 
were excavated within the Study Area (Eigure 2-4a). 

The MT-7 section of piping within the Study Area boundaries originated at Building 1349 and trended generally 
east to Harrison Boulevard (Eigure 2-4a). Approximately 500 linear feet of pipeline were excavated and 
removed from section MT-7 within the Study Area. All piping which was located within the Study Area in 
section MT-7 was removed. The MT-7 removal consisted primarily of three trenches within the Study Area 
(Eigure 2-4a). The two northern trenches were approximately 175 feet long by 2.75 wide, and the southern 
trench was approximately 75 feet long by 2.75 feet wide. Minor trenches to the former AST were also 
excavated. The excavation depths varied from 1.5 to 6 feet bgs. 
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ImmunDassc^ test results for sarrples collected along the Mr-6 and MT-? trench excavations indicated that all 
TPH and PAH concentrations were below action levels, except in three areas which were over- excavated (i.e., 
FDS Remedial Excavations South, Middle, and North). These three excavations were conpleted in the area 
north of Building 1349, where the two parallel FDS pipelines in section Mr-6 (trending north/south) met the 
east/west trending pipeline associated with section MT-7 (Figure 2-4a). The total volume of soils excavated 
from the three FDS Remedial Excavations was ^proximately 190 cubic yards. Post-excavation confirmation 
soil sarrples were collected from the bottoms and sidewalls of the FDS excavations and analyzed for TPH and 
PAHs by immunoassey analysis. Ten percent of the sanples were also analyzed at an off- site laboratory for 
TPHd, TPH as fuel oil (TPHfo), and PAHs. Immunoassey and laboratory analytical results for confirmation 
sanples indicated that soils exceeding the action levels were left in-place at the following FDS Remedial 
Excavations (Figure 2-4a and Appendix C tables) : 

• FDS North: TPH was measured at >1,380 mg/kg and PAHs at >5.0 in four samples; laboratory results 
for sample FM06043W04 confirmed TPHd at 1,400 mg/kg, TPHfo at 1,800 mg/kg, and benzo(a)pyrene 
at 0.36 mg/kg; 

• FDS Middle: TPH was measured at >1,380 mg/kg and PAHs at >5.0 in two samples; laboratory results 
for sample FM07044W09 confirmed TPHd at 1,300 mg/kg, TPHfo at 1,800 mg/kg, and benzo(a)pyrene 
at 0.30 mg/kg; and 

• FDS South: TPH was measured at >6,856 mg/kg and PAHs at >5.0 mg/kg in two samples and TPH was 
measured at >1,380 mg/kg in one confirmation sample. 

The northern portions of the MT- 6 trench excavations and eastern portions of the MT-7 trench excavations were 
backfilled with overburden soil from the excavations to 18 inches bgs and with imported topsoil to the ground 
surface. Prior to using the overburdened soil as backfill, field immunoassay and/or laboratory analyses were 
performed on the overburden soil to ensure the soil concentrations were below the discharge criteria of 100 
mg/kg for TPH, 5.6 mg/kg for PAHs, and no detectable levels of BTEX (IT, 1999; RWQCB, 1996). Laboratory 
analysis of backfill soils used in the MT- 6 trench excavation area suggests that the overburden soils contained 
TPHfo at 250 mg/kg (with a duplicate result of <540 mg/kg), which exceeded the discharge requirement of 100 
mg/kg. However, this concentration did not exceed the human health and ecological action levels (i.e., SCRs 
from RWQCB Order No. 96-070). 

According to the FDS Removal Report (IT, 1999), excavations of the FDS trenches and FDS Remedial 
Excavations in the vicinity of the former AST (i.e., the southern portions of the MT-6 trench excavations, 
western portions of the MT-7 trench excavations, and the three FDS Remedial Excavations) were backfilled 
with low temperature thermal desorption (LTTD)-treated soils to 2 feet bgs and imported top soil to the ground 
surface. The approximate areas with potential LTTD soil backfill are shown on Figure 2-4a. Analytical results 
for LTTD treated soils that were used as backfill confirmed that TPH, BTEX, and PAHs were below the action 
levels or SCRs from RWQCB Order No. 96-070 (IT, 1999; EKI, 2004). 

2.4.4 Additional Investigation of FDS 

The USACE retained Montgomery Watson to assess the presence of suspected FDS pipeline segments and 
evaluate whether releases of petroleum fuels occurred along the previously removed pipeline segments 
(Montgomery Watson, 1999). For the Study Area, the objective of the investigation was to evaluate whether 
fuel was released from the former FDS pipeline at concentrations above the RWQCB Order 96-070 SCRs for 
petroleum- impacted soils. The former FDS pipeline evaluated during the investigation trended south from the 
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tank across Washington Boiievard, approximately parallel to Lincoln Blvd., and ttirough Fonner FiU Sito 5 to 
Building 1773 (Figure 2-4a). 

Three borings, FDSSB227 through -229, were drilled at approximate 100- foot intervals along the fomier FDS 
pipeline (Figuro 2-4A). Soil sanples were collected at approximately 3 feet bgs and 6 to 8 feet bgs. The soil 
samples collected at 3 feet bgs were analyzed ty immunoasscy techniques. TPHfo was not detected at a 
concentration equal to or greater than the SCR of 115 mg/1^ in the three samples. Montgomery Watson, 
therefore, concluded that a decision document should be prepared recommending no further action for this 
portion of the FDS. 

2.4.5 2002-2003 Site Investigation 

The Trust retained Treadwell & Rollo to conduct an SI to characterize the nature and extent of contamination at 
the Study Area and collect data required to evaluate potential remedial alternatives for the Study Area 
(Treadwell & Rollo, 2003a). The SI was conducted in two phases. Phase 1 was conducted in September 2002 
to identify the presence of contamination in suspected source areas. The purpose of Phase 2, conducted in April 
and May 2003, was to delineate the nature and lateral and vertical extent of contamination found during Phase 1. 

During Phase 1, a total of 21 soil borings (1349SB100 through -120) were advanced to depths ranging between 
3 and 46.5 feet bgs (Figure 2-4). One boring (1349SB106) was later converted into a monitoring well 
(1349MW100). In preparation for the Fill Site 5 remedial action, which began injanuary 2003, monitoring well 
1349MW03 was abandoned. During Phase 2, a total of 18 soil borings (1349SB121 through -134; 
1349MW102, -104, -105, and 03R) were advanced to depths ranging between 6 and 48 feet bgs (Figure 2-4). 
Six of the borings were later converted into monitoring wells (1349MW101 through -105, and -03R). 

A total of 85 soil samples were collected during Phases 1 and 2 of the SI. The soil samples were analyzed for 
TPHd, TPHfo, and/or PAHs. A total of 11 grab groundwater samples were collected and analyzed for TPHd 
and TPHfo. Phase 1 monitoring well 1349MW100 was first sampled as part of the Presidio- wide Groundwater 
Monitoring Program beginning in the Fourth Quarter 2002. The monitoring wells installed during Phase 2 were 
sampled for the first time as part of the Presidio-wide Groundwater Monitoring Program beginning with the 
Second Quarter 2003. All Building 1349 monitoring wells are now sampled as part of the Presidio-wide 
Groundwater Monitoring Program (Treadwell & Rollo, 2004). The analyses for groundwater monitoring well 
samples include TPH as gasoline (TPHg), TPHd, and TPHfo; PAHs; volatile organic compounds (VOCs); 
organochlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs); chlorinated herbicides; dissolved 
oxygen; hexavalent chromium; total dissolved solids; dissolved metals; and general chemistry parameters. 

Soil and groundwater results from the SI were compared with screening levels. For petroleum- related 
constituents in soil (i.e., TPHd, TPHfo, and PAHs), the most stringent of the following SCRs from RWQCB 
Order No. R2-2003-0080 (RWQCB, 2003a) were used as screening levels: 

• Protection of Human Healtii, Residential Use (0 to 10 feet bgs) - A Ithough planned land use at the Site 
is recreational, more stringent residential cleanup levels were used to facilitate decisions for future 
unrestricted site use. 

• Protection of Ecological Receptors, Terrestrial (0to3 feet bgs) 

• Protection of Groundwater Resources at Drinking Water Levels (greater than 10 feet bgs) - Two 

separate cleanup levels were used depending on whether the contamination was less than or greater than 
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5 feet above groimdwatEr. In the absence of SCRs and to assess PAHs in soils greater than 5 feet above 
groundwater, RWQCB environmental screening levels (ESLs; RWQCB, 2003b) for groundwater 
protection were used 

For groundwater, drinking water cleanup levels from the Cleanup Levels Document (EKI, 2002), which consist 
of either maximum contaminant levels (MCLs) or risk- based drinking water standards, were used as screening 
levels. Values for surface water or freshwater seeps were not considered applicable to the Study Area because 
the nearest identified seep is over 500 feet from the Site and southwest of Former Frll Site 5 (Treadwell & RoUo, 
2003a). 

It is noted that these screening levels, except for the ESLs used for PAHs in soil, are equivalent to the SCRs 
adopted by the RWQCB in Order No. R2- 2003-0080 (RWQCB, 2003a) for the Presidio arii are tte cleanup 
levels selected for this CAP. 

The soil sarrple results are discussed below. The groundwater results are described in Section 2.4.6. 

Soil TPH Results 

Seventy-one soil samples were analyzed for TPHd and TPHfo during the SI. In addition to the TPHd and 
TPHfo results, the laboratory reportsd concentrations of TPH within the diesel range (C12-C24) that did not 
match the typical diesel standard; these results are identified as "unknown" fuel hydrocarbons (TPHd-unk). The 
majority of TPHd-unk detections had corresponding TPHfo detections which indicates that the heavier 
hydrocarbon degradation products are likely contributing to the unknown diesel range quantitation. TPHd-unk 
does not have a specified cleanup level; therefore, TPHd-unk concentrations were evaluated using the more 
conservative TPHd soil cleanup levels versus the TPHfo soil cleanup levels. The TPHd, TPHfo, and TPHd-unk 
results are summarized in Table B-1 and shown on Figures 2-4 and 2-5. The following summarizes the detected 
TPH rBsults: 

• TPHd was detected in 35 of the 71 samples at concentrations ranging from 1.1 to 17,000 mg/kg. Six of 
the results exceeded the apphcable screening levels for TPHd. 

• TPHfo was detected in 31 of the 71 samples at concentrations ranging from 11 to 11,000 mg/kg. Five 
of the detections were above the applicable screening levels for TPHfo with one no n- detect sample 
having a laboratory RL above screening levels. 

• TPHd-unk was detected in 22 of the 71 samples at concentrations ranging from 1.3 to 2,600 mg/kg. 
Two of the results were above the applicable screening levels for TPHd. 

Soil PAH Results 

A total of 80 soil samples, including seven quality control duplicate samples, were collected and analyzed for 
PAHs during the SI. The PAH results are summarized in Table B-2 and shown on Figures 2-4 and 2-5. The 
following three PAHs had concentrations exceeding screening levels: 

• Benzo(a)pyrene was detected in 34 of the 80 samples at concentrations ranging from 0.0019 to 0.260 
mg/kg. Nine of these detections exceeded the applicable soil screening level and one non- detect sample 
had an RL greater than the applicable soil screening level. 
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• Chrysene was detBcted in 30 of the 80 samples at concentrations ranging from 0.0016 to 19 mg/kg. One 
of these detections at 19 mg/kg exceeded the applicable soil screening level. 

• Dibenzo( a, h) anthracene was detected in 32 of the 80 samples at concentrations ranging from 0.0021 to 
0.23 mg/kg. Three of these detections exceeded the applicable soil screening level. 

2.4.6 Groundwater 

G roundwater samples for the Study Area have been collected during the 1995-1996 SI, the 2002-2003 SI, and as 
part of the Presidio-Wide Groundwater Monitoring Program (Semiannual Groundwater Monitoring Report, 
First and Second Quarters 2004 - Treadwell & Rollo, 2004). Tables B-5 through B-11 present the 2003 SI and 
quarterly groundwater sampling results through the second quarter of 2004. The groundwater results from the 
1995-1996 SI are discussed in Section 2.4.1 and presented in Appendix C. Figure 2-7 summarizes the analytical 
results from the SI grab groundwater samples and groundwater monitoring wells in the Study Area that had 
observed concentrations of chemicals in excess of cleanup levels, with the exception of select metals to be 
discussed below. 

It should be noted that grab groundwater samples collected from soil borings during SI activities were for 
screening purposes only. Several factors, including high turbidity and possible cross- contamination as a result 
of drilling through overlying impacted soil zones, may have affected the data quality of these samples. As such, 
grab groundwater analytical results may not be indicative of actual groundwater conditions at a given location, 
though they are used to evaluate nature and extent of contamination in this CAP. 

As part of the Presidio-Wide Groundwater Monitoring Program (Treadwell & RoUo, 2004), groundwater 
samples at the Study Area are analyzed for general minerals, dissolved metals, total dissolved solids, hexavalent 
chromium, dissolved oxygen, OCPs, PCBs, chlorinated herbicides, VOCs, TPH, and PAHs. Analytes have been 
detected in various groundwater grab samples and groundwater samples from monitoring wells; however, only a 
few compounds have been detected above their respective cleanup levels. Compounds detected above cleanup 
levels include the following: 

• TPHg and TPHd in one monitoring well (1349MW100) and three groundwater grab samples from the 
2003 SI; 

• benzene in two monitoring wells (1349MW100 and 1349MW02); 

• several PAHs in one monitoring well (1349MW100) and the PAHs dibenzo(a,h)anthracene and 
indeno(l,2,3-cd)pyrene in one monitoring well (1349MW03); 

• metals, total chromium (1349MW02, 1349MW03, and 1349MW03R), areenic (1349MW01, 
1349MW100, and 1349MW105), and nickel (1349MW103) ; and 

• OCPs in five monitoring wells (1349MW100, 1349MW03R, 1349MW101, and 1349MW102, installed 
as part of Building 1349 SI activities and LF5GW104, installed as part of Former Fill Site 5 activities). 

These results are discussed below. 
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Groundwater TPH Results 

TPH compounds were detected in three of the 11 groundwater grab samples from the 2003 SI and one of the 
nine Study Area groundwater monitoring wells at levels that exceed their respective cleanup levels (Table B-6). 
TPH results are summarized below: 

• TPHd was detected in September 2002 groundwater grab samples from 1349SB111, -108, and -103 at 
concentrations of 960, 24,000, and 14,000 pg/L, respectively. It is noted, however, that TPHd has not 
been detected in groundwater from nearby wells (i.e., 1349MW103 in the vicinity of borings 
1349SB108 and -111; and 1349MW03 and -102 which are proximate to and apparently downgradient of 
1349SB103). Note that well 1349MW03 was last sampled in August 2002 and has been subsequently 
abandoned and replaced by 1349MW03R. 

• TPHd and TPHg have been routinely detected in groundwater monitoring well 1349MW100. 
Concentrations of TPHd and TPHg were 3,600 and 920 pg/L, respectively, in May 2004. 

Groundwater VOC Results 

Groundwater samples were analyzed quarterly for VOCs beginning in the fourth quarter 2002 and continuing 
through the first quarter 2004 as part of the ongoing Presidio-Wide Groundwater Monitoring Program (Table B- 
7). BTEX compounds have been detected in monitoring well 1349MW100, although only benzene has been 
detected above the cleanup level of 1 pg/L. The maximum concentration of benzene was in June 2003 at a 
concentration of 27 pg/L. The benzene concentration in well 1349MW100 was 24 pg/L in March 2004. There 
was also one detection of benzene at 1.1 pg/L in well 1349MW02 in November 20(31; however, the duplicate 
result for this sample was 0.8 pg/L and benzene has not been detected in the well since that time. BTEX 
compounds were not detected above laboratory RLs or cleanup levels in the other Study Area monitoring wells. 

Groundwater PAH Results 

Groundwater samples from the Study Area groundwater monitoring wells have been analyzed for PAHs 
routinely since installation of the wells. Two (1349MW03 and -100) of the Study Area monitoring wells have 
had detectable concentrations of PAH compounds (Table B-9). Through May 2004, anthracene, 
benzo(a)anthracene, chrysene, fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene had been detected 
in groundwater samples collected from well 1349MW100; only benzo(a)anthracene concentrations exceeded the 
cleanup level. Benzo( a) anthracene was detected in four of the six samples collected from this well since 
December 2002. The cleanup level for benzo(a)anthracene is 0.1 pg/L and all detected concentrations ranged 
between 0.14 and 0.53 pg/L, with the exception of a concentration of 6.2 pg/L detected in March 2004. Results 
from recent sampling conducted in March 2005 indicate benzo(a)pyrene, benzo(b)fluoranthene, and 
dibenzo(a,h)anthracene concentrations above cleanup levels in well 1349MW100 (These results will be reported 
in the Semiannual Groundwater Monitoring Report for the First and Second Quarters of 2005). 

Dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene were detected in well 1349MW03 in November 2001 at 
concentrations of 0.36 and 0.17 pg/L, respectively. These concentrations exceed the laboratory reporting limits 
of 0.2 and 0.14 pg/L for dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene, respectively, which are selected as 
cleanup levels in this CAP (Section 3.2). It is noted, however, that these compounds were not detected in 
groundwater from this well over the three quarters of sampling conducted in 2002. Well 1349MW03 has 
subsequently been abandoned to accommodate Former Fill Site 5 corrective action excavation activities. 

Groundwater OOP Results 
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OCP analyses have been performed on groundwatEr sanples coUecbed from Building 1349 groundwatEr 
mordtDring wells on a quarterly basis as part of the ongoing Presidio- Wide Groundwater MordtDring Program 
OCP analytical results are summarized in Table B-8. 

Grourxiwater ncnitDring wells 1349MW100, 1349MW03R 1349MW101, 1349MW102, ard LF5GW104 are 
the only wells that have had detectable concentrations of OCPs. The OCP beta-BHC was detected in March 
2004 at laboratory qualified concentrations of 0.08 C iig/L and 0.06 C iig/L at wells 1349MW03R and 
1349MW101, respectively. The OCP gamma-BHC was detected once during December 2003 at a laboratory 
qualified concentration of 0.07 C J H-iig/L at well 1349MW102. Fonner Frll Site 5 monitoring well LF5GW104, 
located to the west of BuHding 1349, had one observed detection of beta-BHC in March 2004 (0.07 C iig/L). 
No other OCPs have been detected during any other quarteriy mordtDring event in Fonner Fill Site 5 monitoring 
wells. Wells 1349MW101, 1349MW102, 1349MW03R ard LF5GW104 are aU located ^proximately west of 
well 1349MW100 in the ^proximate area of Former FUl Site 5. The only Study Area well to have repeated 
detectable concentrations of OCPs is 1349MW100. Fifteen different OCPs have been detected in 1349MW100 
at concentrations ranging from 0.06 to 6.1 pg/L. Figure 2-7 depicts the laboratory results of the 10 OCPs at 
1349MW100 that have been detected above llieir respective cleanup levels since groundwater monitoring was 
initiated in December 2002. 

In August 2003, a pilot study was conducted in support of the Development of Freshwater TPH-diesel and TPH- 
fuel oil Point of Compliance Concentrations, Presidio of San Francisco, San Francisco, California (BBL, 2003) 
to evaluate whether the centrifugation technique could be successful in removing elevated levels of pesticides in 
well 1349MW100 while retaining similar concentrations of petroleum hydrocarbons. The candidate well was 
sampled as part of the Presido-wide Groundwater Monitoring Program (Treadwell & RoUo, 2004) and chemical 
analyses of pesticides were conducted on both centrifuged and uncentrifuged samples. Following 
centrifugation, pesticides concentrations decreased only slightly. For example, heptachlor decreased from 2.6 to 
2.0 pg/L. This is further discussed in Appendix D. 

G roundwater Metals Results 

Three dissolved metals (total chromium, arsenic and nickel) have been detected in groundwater samples from 
various Study Area monitoring wells during the quarterly sampling events at concentrations in excess of their 
respective cleanup levels. Table B-11 summarizes the analytical results for dissolved metals and corresponding 
cleanup levels. Groundwater samples containing concentrations of metals above the applicable cleanup levels 
are shown on Figure 2-8. 

Total chromium has been routinely detected at concentrations in excess of the cleanup level (50 pg/L) at three 
monitoring wells, 1349MW02, 1349MW03, and 1349MW03R. Concentrations in excess of the cleanup level 
have ranged from 59 to 130 J pg/L at these wells. 

Arsenic was detected at concentrations in excess of the cleanup level (10 pg/L) at three monitoring wells, 
1349MW01, 1349MW100, and 1349MW105. Concentrations in excess of the cleanup level have ranged from 
11 to 23 J pg/L at 1349MW100 and 10 to 12 J+ pg/L at 1349MW105. Only one exceedence of the cleanup 
level, 14 pg/L, was detected at 1349MW01 in December 2002. 

Nickel was detected at concentrations in excess of the cleanup level (100 pg/L) at one monitoring well, 
1349MW103. Concentrations of nickel in excess of the cleanup level ranged from 100 to 180 pg/L. The 
maximum concentration of 180 pg/L was detected in March 2004. 
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Appendix E provides a more detailed discussion of the occurrence of these dissolved metals at the Study Area 
and the nature and extent of these metals, in context with Appendix E, is furtherdescribed in Section 2.5.2. 

2.5 Nature and Extent of Contamination 

This section presents an analysis of the nature and extent of contamination in soil and groundwater at the Study 
A rea based on the potential source areas and results of previous investigations and corrective actions identified 
in Section 2.4. For the identification of impacted areas, the chemical data were compared with cleanup levels 
for this CAP which are introduced and selected in Section 3.2. For petroleum constituents in soil, the cleanup 
levels include human health (residential) from to 10 feet bgs, ecological (terrestrial) from to 3 feet bgs, and 
protection of groundwater resources (greater than 10 feet bgs); it is noted that these petroleum cleanup levels are 
equivalent to the FPALDR and SCR levels used during the AST and FDS removal actions and 2003 SI 
screening discussed in Section 2.4. For metals in soil, the cleanup levels include human health (residential) 
from to 10 feet bgs, ecological (special- status) from to 3 feet bgs, and background concentrations 
(predominantly for serpentinite soils). For groundwater, cleanup levels include drinking water levels (i.e., 
MCLs or risk- based standards). 

This discussion relies on data representing current conditions in soil at the Study Area. Therefore, sample 
results associated with soils that were removed during the AST and FDS removal actions are not included to 
evaluate current nature and extent of contamination. 



2.5.1 Nature and Extent of Contamination in Soil 

Petroleum- related compounds and metals have been detected in soil at concentrations above cleanup levels. 
OCPs have not been tested in Study Area soil, though OCPs have been detected in groundwater. Below is a 
discussion of the nature and extent of contamination for each of these constituents in soil at the Study Area. The 
soil data are presented in Appendix B and C tables and summarized on Figures 2-4 through 2-6. 

Petroleum-Related Compounds 

The results of analyses conducted on soil indicate that TPHd (including TPHd-unk and TPHd-e), TPHfo, and 
PAHs are present at concentrations above applicable soil cleanup levels at the Study Area. The cleanup level 
exceedances, which are presented on Figures 2-4 and 2-5, indicate that soil contamination falls into two general 
zones: shallow soil and deep soil. In addition, residual contamination associated with the telecommunications 
corridor is a third zone of soil contamination. These zones are summarized below and analyzed in detail in 
Chapters 3 and 4: 

• Shallow soil (0 to 10 feet bgs): Soil analytical results indicate that soil is impacted with the following 
constituents at concentrations that exceed the applicable soil cleanup levels: TPHd (including TPHd-unk 
and TPHd-e), TPHfo, total TPH (by immunoassay, assumed to be representative of TPHd or TPHfo), 
benzo(a)pyrene, dibenzo(a,h)anthracene, and chrysene. Three areas of shallow soil contamination are 
present at the Study Area as follows: 

1. North of Former Building 1349 (in the vicinity of the Former FDS Excavation Areas) : An area 
extending approximately 20 to 90 feet north of the former Building 1349 in the vicinity of the 
previous FDS excavations contains TPH and PAHs above cleanup levels. The volume of 
impacted soil is estimated to be approximately 630 cubic yards. 
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2. North FDS : Shallow soil along a former FDS pipeline contains PAHs above cleanup levels in 
two areas (around borings 1349SB112 and -113). The total volume of impacted soil is 
estimated to be approximately 60 cubic yards. 

3. Northeast of telecommunications corridor and southeast of Former Building 1349 : An area 
approximately 5 to 10 feet east- northeast of the telecommunications conduit contains TPHd-e 
above cleanup levels. The volume of impacted soil is estimated to be approximately 90 cubic 
yards. 

• Deep soil (>10 feet bgs): Soil in the vicinity of 1349SB127 is impacted with TPHd at concentrations 
that exceed the applicable soil cleanup levels. This area of deep soil contamination falls within the 
boundaries of the shallow soil contamination area north of the former Building 1349. The 
contamination is known to extend vertically to approximately 20 feet bgs. The volume of impacted soil 
is estimated to be approximately 30 cubic yards. 

• Shallow and deep soil adjacent to the telecommunications corridor: Impacted soil was left in- place in 
the vicinity of the telecommunications corridor during the previous removal action. Soil in this area is 
impacted with TPHd and PAHs exceeding applicable soil cleanup levels. The volume of impacted soil 
is estimated to be approximately 380 cubic yards. 

Metals 

Metals detected in Study Area soils at levels exceeding applicable cleanup levels and background values are 
arsenic and vanadium. Serpentinite is the predominant soil lithology at the Study Area. Therefore, serpentinite 
background concentrations were used for an initial screening to assess if metals are present in Study Area soils 
at concentrations above background, although other soil types are applicable to the Study Area, as discussed 
below. 

The background threshold concentration for arsenic in serpentinite soil is 5.4 mg/kg. Six samples within the 
OtolO feet bgs depth interval had arsenic concentrations ranging from 5.6 to 9.5 mg/kg, exceeding this 
background concentration. Four of these detections were in samples collected at 10 feet bgs (at borings 
1349SB02, -03, -10, and -12). Only two samples collected in shallower soils (4 feet bgs at boring 1349SB04 
and 5 feet bgs at boring 1349SB05) had arsenic concentrations which also exceeded the background serpentinite 
concentration of 5.4 mg/kg. However, arsenic in Study Area soils is believed to be naturally occurring, based on 
the following: 

• The 95 percent upper confidence limit on the arithmetic mean (95%UCL) concentration for arsenic in 
Study Area soils from to 10 feet bgs is 4.4 mg/kg, which is below the background concentration for 
serpentinite soils of 5.4 mg/kg. 

• Arsenic concentrations in Study Area soils generally increase with depth which would not be 
representative of a surface or near-surface release of contaminants (from the former ASTs or FDS). 
Arsenic concentrations in shallow soils from to 6 feet bgs range up to 6.4 mg/kg with an average 
concentration of 3.6 mg/kg, whereas arsenic concentrations range up to 13.4 mg/kg with an average 
concentration of 6.3 mg/kg in deeper soils from 10 to 20 feet bgs. Additionally, four of the highest 
concentrations of arsenic in to 10 feet bgs soils (ranging from 5.7 to 9.5 mg/kg), which exceed the 
serpentinite background concentration of 5.4 mg/kg, are all associated with samples collected at 10 
feet bgs. It is noted that this general trend of higher arsenic concentrations in deeper soils was also 
observed in soils prior to the excavations performed during the A ST removal. 
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• There appears to be a strong relationship between arsenic and iron concentrations in Study Area soils. 
High arsenic concentrations are typically associated with high iron concentrations. In addition, the two 
highest concentrations of arsenic (9.5 and 7 mg/kg) were detected in samples with two of the highest 
levels of iron (44J00 and 58,800 mg/kg, respectively). This indicates that elevated arsenic 
concentrations are likely associated with the natural geochemical environment of Study Area soils. 

• A review of boring logs for samples with elevated arsenic concentrations above the serpentinite 
background level indicates that the sampled soils were generally mixtures of sandy clay, clayey silt, and 
silty sands, with varying amounts of weathered gravels. Weathered fragments of sandstone, siltstone, 
and shale were prevalently described in all boring logs for these samples (Montgomery Watson, 1995a). 
These materials are derived from the weathering of localized Sheared Rock and Jurassic/Cretaceous 
Sedimentary Rock Units. As noted in Section 2.1.1.2, these secondary geologic units have not be 
characterized geochemically in terms of background metals for the Presidio (EKI, 2002). For this 
reason, exceedances of the serpentinite background concentration in these samples are not necessarily 
indicators that the arsenic is indicative of site- related contamination, but rather could be related to 
background conditions. 

For vanadium, only one result at 77.4 mg/kg in 1-foot bgs soil (1349SB01) slightly exceeded the cleanup level 
and serpentinite background concentration of 74 mg/kg. The 95%UCL concentration for vanadium remaining 
in Study Area soils from to 3 feet bgs (which is the depth interval of concern for terrestrial ecological 
receptors which drive the cleanup level for vanadium) is 70.2 mg/kg, which is below the serpentinite 
background concentration. 

Furthermore, as discussed in Section 2.4.1, a statistical evaluation of metals, including an analysis of their 
occurrence with TPH constituents, was conducted in the 1995 SI Report (Montgomery Watson, 1995). The 
evaluation concluded that arsenic and vanadium levels in soil at the Study Area are unrelated to TPH and are 
likely naturally occurring. 

Based on this evaluation, it is concluded that residual metals concentrations in soil at the Study Area are below 
cleanup levels and/or are naturally occurring. 

OCPs 

OCPs have not been analyzed in soil samples at the Study Area. Based on the results of groundwater 
monitoring, OCPs appear to be hmited to the area around well 1349MW100. Soil in this area was previously 
excavated to a depth of 12 feet bgs during the AST removal program (Section 2.4.2). Therefore, OCPs are not 
expected to be currently present in soil at levels that would pose a risk to human health or the environment at the 
Study Area. 

2.5.2 Nature and Extent of C ontamination in G roundwater 

TPHd, TPHg, benzene, benzo(a)anthracene, dibenzo(a,h)anthracene, and indeno(l,2,3-c,d)pyrene, as well as 
several OCPs and metals have been detected in groundwater at concentrations above cleanup levels. Below is a 
discussion of the nature and extent of contamination for each of these constituents in groundwater at the Study 
Area. The groundwater data are presented in Tables B-5 through B-11 and summarized on Figures 2-7 and 2-8. 
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TPH 

Grab groundwater samples from four locations from the 1995-1996 SI (1349SB25, -27, -22, and -19) and three 
locations from the 2003 SI (1349SB111, -108, and -103) had elevated TPHd concentrations; however, 
monitoring wells installed upgradient and downgradient from these boring locations have no groundwater 
samples with TPHd exceedances since they were installed and first sampled during the second quarter of 2003. 
TPHd and TPHg have only been detected in excess of the cleanup level at one monitoring well, 1349MW100. 

VOCs 

Benzene is the only BTEX compound detected at Study Area monitoring wells in excess of the cleanup level. 
Benzene has routinely been detected in excess of the cleanup level in one monitoring well, 1349MW100. The 
low benzene concentration detected in well 1349MW02 was non-repeatable. 

PAHs 

Several PAHs have been detected at concentrations in excess of the cleanup level in one monitoring well, 
1349MW100. One groundwater monitoring well (1349MW03, which has subsequently been abandoned) had 
detectable concentrations of dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene above cleanup levels in 
November 2001, but these compounds were not detected in the well over the three quarters of sampling 
conducted in 2002. 

OCPs 

Samples of groundwater from monitoring well 1349MW100 consistently contain concentrations of OCPs above 
the applicable drinking water cleanup levels. No other Study Area wells or adjacent Former Fill Site 5 wells 
have had detectable concentrations of OCPs above the applicable cleanup levels for the Study Area. The low 
concentrations detected in other wells have been non-repeatable and other results for OCPs in those wells were 
below laboratory RLs. 

The occurrence of OCPs at 1349MW100 is not clearly related to any previous Building 1349 operational 
activities. Appendix D provides a discussion of the properties and occurrence of OCPs in relation to the 
conditions observed at the Study Area. Appendix D also provides several scenarios that could potentially 
account for the occurrence of OCPs at the Study Area. Although there are several potential scenarios that could 
explain the occurrence of OCPs at 1349MW100, there is no clear evidence that any of the scenarios actually 
occurred at the Study Area and all are based on speculation. Most of the soil column above and immediately 
adjacent to 1349MW100 has already been excavated as part of previous corrective actions and therefore, the 
opportunity to further investigate the historic source of the OCPs detected in 1349MW100 is hindered. 
Metals 

The dissolved metals, total chromium, arsenic, and nickel have been detected in Study Area monitoring wells at 
concentrations in excess of the cleanup level as follows: 

• Total chromium has been detected at concentrations in excess of the cleanup level (50 pg /L) at three 
monitoring wells, 1349MW02, 1349MW03, and 1349MW03R. 

• Arsenic was detected at concentrations in excess of the cleanup level (10 pg/L) at three monitoring 
wells, 1349MW01, 1349MW100 and 1349MW105. 
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• Nickel was detectsd at concentrations in excess of the cleanup level (100 pg/L) at one monitoring well, 
1349MW103. 

Concentrations and distributions of these and other trace elements analyzed in groundwater samples suggest it is 
unlikely that these concentrations represent significant impacts associated with past activities at the Study Area. 
Rather, it is likely that the limited detections above cleanup levels reflect naturally occurring metals. For 
example, elevated naturally occurring chromium has been documented in Presidio-wide groundwater (EKI, 
2002). The elevated concentrations of chromium are related to naturally occurring chromium in serpentinite, 
which has also been documented to have elevated concentrations of nickel (EKI, 2002). As discussed in Section 
2.5.1, Study Area soil is characterized as slope debris and ravine fill deposits derived from underlying bedrock 
including serpentinite, shale/siltstone, sandstone, and interbedded weathered clay and silt. Both Study Area soil 
and the underlying bedrock are understood to contain naturally occurring arsenic, as discussed in Section 2.5.1, 
based on the statistical evaluation of arsenic concentrations in Study Area soil. 

It should be noted that it is common to observe localized variability in concentrations of naturally occurring 
metals in groundwater. Geochemical variations (and resulting variations in concentrations of metals in 
groundwater) observed at the Study Area, likely reflect influence from past site activities as well as natural 
variability. In particular, slightly elevated concentrations of metals in 1349MW100 are hkely associated with 
the development of anoxic conditions due to readily degradable organic compounds associated with releases of 
diesel or fuel oil. Introduction of petroleum hydrocarbons as a food source for bacteria helped modify 
geochemical conditions, creating anoxic/low oxic conditions which in turn changed the partitioning 
relationships among metals, such that aqueous concentrations at some locations slightly exceed groundwater 
cleanup levels. Additional variations in concentrations of metals in groundwater are likely associated with 
natural variability in geochemistry across the Study Area. Specifically, slightly elevated concentrations of 
metals in 1349MW105 are likely associated with higher pH values observed in this area. The observed 
variability of these constituents and geochemistry are discussed in greater detail in Appendix E. Based on these 
observations, elevated metals concentrations in groundwater above cleanup levels are considered to be 
associated with the geochemical conditions at the Study Area. 
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3. Summary of Site Risks 



This section presents the remedial action otjectives (RAOs) and identifies the cleanup levels, contaminants of 
concern (COCs), and remedial units (RUs) for this CAR 

3.1 Remedial Action Objectives (RAOs) 

RAOs are statements of the general goals of an environmental cleanup. For the cleanup remedies to be 
conducted at the Study Area, the RAOs include the following: 

• Protection of human health and the environment; 

• C ost- effective cleanup of the Study A rea consistent with its potential land use; 

• Comphance with State and Federal environmental laws; 

• Consistency of selected remedial alternatives at the Study Area with the overall transformation of the 
Presidio into a national park site; and 

• Preference for permanent ("clean closure") remedies whenever practicable, cost-effective, and 
consistent with current or anticipated land use. 

3.2 Development of C leanup Levels and Identification of C OC s 

This section presents the Study Area corrective action soil and groundwater cleanup levels which are used to 
evaluate and select COCs. Chemical- specific regulatory levels were adopted as CAP cleanup levels, when 
available. The chemical- specific regulatory levels include SCRs for petroleum hydrocarbons and related 
constituents in soil adopted by the RWQCB in Order No. 92-2003-0080 (RWQCB, 2003a) and Federal and 
California State MCLs for chemicals in groundwater. In the absence of SCRs or MCLs, Presidio- specific risk- 
based cleanup levels presented in the Cleanup Levels Document (EKI, 2002) were selected. 

The Cleanup Levels Document identifies several steps to select chemical- and site-specific cleanup levels (EKI, 
2002). For soil, this includes identification of the following: impacted media, predominant soil lithology, 
planned human land use (residential, recreational, or commercial/industrial), planned ecological land use 
(including the presence of special- status species), the presence of petroleum related chemicals, depth to 
groundwater, and resources to be protected. The most stringent soil cleanup level is then selected as the 
applicable cleanup level. For groundwater or surface water, the following attributes must be identified: type of 
water body and level of protection required. The most stringent groundwater cleanup level is then selected as 
the applicable cleanup level. Accordingly, Presidio cleanup levels are media, location, and depth- specific. 

3.2.1 Soil Cleanup Levels 

For petroleum- related constituents in Site soils (i.e., TPHd, TPHfo, and PAHs), the most stringent of the 
following SCRs frx)m RWQCB Order No. R2-2003-0080 (RWQCB, 2003a) werB selected as cleanup levels: 
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• Protection of Human Healtii, Residential Use (0 to 10 feet bgs) - A Ithough planned land use at the Site 
is recreational (EKI, 2002), more stringent residential cleanup levels were selected to facilitate decisions 
for future unrestricted Site use. 

• Protection of Ecological Receptors, Terrestrial (0to3 feet bgs) 

• Protection of Groundwater Resources at Drinking Water Levels (greater than 10 feet bgs) - Two 

separate cleanup levels were selected depending on whether the contamination was less than or greater 
than 5 feet above groundwater. Historically, the minimum depth to groundwater at the Site is 25 feet 
bgs. Therefore, for the 10 to 20 foot bgs depth interval, it was assumed that the contamination was 
greater than 5 feet above groundwater. For depths over 20 feet, the contamination was evaluated on a 
location- specific basis to determine if it was within 5 feet of groundwater, based on historical 
groundwater measurements. 

Non petroleum- related compounds detected in Site soils are metals. The following cleanup levels from the 
Cleanup Levels Document (EKI, 2002) are applicable for metals in soil: 

• Protection of Human Health, Residential Use (0 to 10 feet bgs) - A Ithough planned land use at the Site 
is recreational (EKI, 2002), more stringent residential cleanup levels were selected to facilitate decisions 
for future unrestricted Site use. 

• Protection of Ecological Receptors, Special-Status (0 to 3 feet bgs) - The Site falls within a special- 
status species ecological area and historic forest zone (EKI, 2002). 

• Background Concentrations for Serpentinite - The predominant lithology at the Site is serpentinite or 
soils that, in part, are derived from serpentinite components of the Franciscan Formation bedrock (slope 
debris and ravine fill as described in Section 2). Therefore, serpentinite background concentrations 
were used for an initial screening to assess if metals are present in Study Area soils at concentrations 
aLove background. However, as discussed in Section 2.1.1.3, the slope debris and ravine fill deposits at 
the Study Area are derived from local weathered bedrock sources, including serpentinite, shale/siltstone, 
sandstone, and interbedded weathered clay and silt The significance of this is that these secondary 
geologic units (i.e. the Sheared Rock and Jurassic/Cretaceous Sedimentary Rock) have not been 
characterized geochemically in terms of background metals for the Presidio (EKI, 2002). Hence, these 
Study Area units may have background metals "signatures" that differ from the primary soil or bedrock 
types and therefore, can be confused with contamination (EKI, 2002). For this reason, serpentinite 
background concentrations are selected as cleanup levels, in conjunction with an evaluation of 
background trends on a sample- specific basis. 

The most stringent of the human health and ecological cleanup levels was selected as the cleanup level for each 
metal, except in cases where background concentrations where higher, in which case background concentrations 
were selected as the applicable cleanup levels. 

Chemical- specific Site cleanup levels are presented in Table 3-1 for the chemicals detected in soils. The 
Presidio-Wide Quality Assurance Project Plan (QAPP; TetraTech, 2001) analytical RLs and laboratory RLs are 
also hsted. Although in several cases the QAPP analytical RLs exceed the cleanup levels, the laboratory RLs 
are below the cleanup levels for all compounds listed. 
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3.2.2 Groundwater Cleanup Levels 

Groundwater cleanup objectives selected for this CAP are drinking water levels. This is in keeping with the 
RWQCB's Basin Plan and Order No. R2-2003-0080, which designate municipal and domestic supply as a 
beneficial use for groundwater within the Marina and Coastal Bluffs Groundwater Basins. However, it is noted 
that due to the complex hydrology in the vicinity of the Study Area and technical limitations, including low 
specific yield of wells in the area, the potential for future groundwater development for supply is extremely low. 

Drinking water cleanup levels from the Cleanup Levels Document (EKI, 2002), which consist of either MCLs or 
risk- based drinking water standards, were selected as cleanup levels for the Study Area. For several chemicals, 
drinking water standards are not available. In these cases, drinking water ESLs developed by the RWQCB were 
selected as cleanup levels (RWQCB, 2003b). Values for surface water or freshwater seeps were not considered 
applicable to the Study Area because the nearest identified seep is over 500 feet from the Site and southwest of 
Former Fill Site 5 (Treadwell & RoUo, 2003a). 

Site-specific groundwater cleanup levels are presented in Table 3-2. The QAPP analytical RLs (Tetra Tech, 
2001) and laboratory RLs are also listed. Although in several cases the QAPP analytical RLs exceed the 
cleanup levels, the laboratory RLs are below the cleanup levels for all compounds listed, except for 
dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, aldrin, heptachlor, and heptachlor epoxide; for these five 
chemicals, the laboratory RLs were selected as cleanup levels. 

3.2.3 SoilCOCs 

Figures 2-4 through 2-6 show concentrations of COCs exceeding cleanup levels in soil. As discussed in 
Section 2.5.1, TPHd (represented by TPHd, TPHd-e, and TPHd-unk), TPHfo, and the following six PAHs were 
found in soil at concentrations greater than applicable cleanup levels: benzo(a)pyrene, dibenzo(a,h)anthracene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene. These chemicals are selected 
as COCs in soil for the Study Area. 

As discussed in Section 2.5.1, residual metals concentrations exceeding cleanup levels in soil at the Study Area 
are likely naturally occurring. Therefore, metals are not selected as soil COCs for this CAP. However, to 
confirm the evaluation that metals are naturally occurring and not related to petroleum- related impacts, metals 
will be included for analysis in soil confirmation samples as part of the proposed corrective action for soils, as 
discussed in Section 5.2. As discussed in Section 2.5.1 and 2.5.2, OCPs have not been previously analyzed in 
Study Area soils; however, OCPs have been detected in Study Area groundwater, primarily at monitoring well 
1349MW100. Although not retained as a soil COC for this CAP, OCPs will be included for analysis in soil 
confirmation samples as part of the proposed corrective action for soils, as discussed in Section 5.2. 

The following are COCs by area of soil impacts: 

• COCs for shallow soil are TPHd, TPHfo, and PAHs (benzo(a)pyrene, dibenzo(a,h)anthracene, and 
chrysene). 

• The COC for deep soil is TPHd. 

• COCs for the telecommunications corridor are TPHd and PAHs (benzo(a)pyrene, benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene). 
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3.2.4 Groundwater COCs 

Figures 2-7 and 2-8 show concentrations of COCs exceeding cleanup levels in groundwater through 2004. As 
discussed in Section 2.5.2, compounds detected at concentrations above apphcable cleanup levels in 
groundwater include the following: TPHd, TPHg, benzene, PAHs, OCPs, and metals. These chemicals are 
discussed below: 

• TPHd, TPHg, benzene, and PAHs have routinely been detected above cleanup levels in groundwater at 
well 1349MW100. Therefore, TPH compounds, benzene, and PAHs are retained as groundwater COCs. 
These COC impacts appear to be localized around well 1349MW100. 

• Two PAHs, dibenzo(a,h)anthracene and indeno(l,2,3-c,d)pyrene, were detected above cleanup levels in 
well 1349MW03 in November 2001 but were not detected during the last three quarters of monitoring 
from this well in 2002. 

• As discussed in Section 2.5.2 and Appendix E, metals concentrations above cleanup levels in 
groundwater are considered to be associated with the geochemical environment of the Study Area. 
Although it is understood that the geochemical environment in some areas within the Study Area has 
been altered by the natural degradation processes of petroleum hydrocarbons, geochemical conditions 
exist in some portions of the Study Area in the absence of petroleum hydrocarbon impacts that result in 
concentrations of metals above groundwater cleanup levels (e.g., arsenic in 1349MW105). In areas 
impacted by petroleum hydrocarbons, over time, as the petroleum hydrocarbons are consumed by 
natural processes, natural partitioning relationships amongst metals will be reestablished. In the mean 
time, there is no evidence for significant mobility of these metals within the groundwater at the Study 
Area. Elevated concentrations of metals above the cleanup levels are limited to the vicinity of 
individual wells and no apparent metals "plumes" are indicated. As discussed in Appendix E, modeling 
shows that transport of metals under worst case conditions is extremely limited. However, arsenic is 
retained as a COC for the Study Area. 

• Lacking conclusive evidence for any particular source scenario (Section 2.5.2 and Appendix D), the 
occurrence of OCPs at 1349MW100 is not clearly related to any previous Building 1349 operational 
activities. However, OCPs have been retained as groundwater COCs for evaluation of potential 
corrective actions. 

In summary, the following compounds have been selected as COCs for groundwater in the Study Area: 

TPHd and TPHg; 
benzene; 
PAHs; 
OCPs; and 
arsenic. 

Although not retained as COCs, dissolved metals, such as chromium and nickel, will continue to be monitored at 
the Study Area. 
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3.3 Identification of Remedial Units 

Based on the cleanup level exceedances shown on Figures 2-4 through 2-8, the following RUs have been 
selected for the Study A rea to be evaluated under the C A P process: 

• Shallow Soil (0 to 10 feet bgs); 

• Deep Soil (>10 feet bgs); 

• Telecommunications Corridor Soil; and 

• Groundwater. 

The soil and groundwater units are summarized in Table 3-3. The approximate areas of these RUs are shown on 
Figure 3-1. The total volume of impacted soil in the soil RUs is approximately 1,410 cubic yards, as 
summarized in Table 3-3. 

The lateral and vertical extent of the RUs was determined by evaluating the location of former source areas and 
presence of COCs above cleanup levels using previous data collected at the Study Area. In some cases, the 
limits of the RUs are not well delineated by sample data. In these cases, assumptions were made based on the 
limited data. Final limits of the RUs will be determined, as applicable, during implementation of the corrective 
actions described in Section 5.0. 



3.3.1 Shallow Soil 

The Shallow Soil RU is comprised of three distinct areas (Areas 1 through 3), as follows (Figure 3-1): 



• 



• 



Shallow Soil Area 1: Area 1 encompasses the Former FDS Remedial Excavation areas. The southern, 
western, and northern hmits of this RU are well delineated by SI, FDS, and AST remedial excavation 
samples. Although the eastern boundary of the RU is not well delineated by samples, it is likely limited 
to the vicinity of the former FDS pipelines. The vertical limit of this RU was selected as 10 feet bgs. 
Contamination in this area has been found in soils to 20 feet bgs. However, because different cleanup 
levels apply to the to 10 feet bgs soil interval than deeper soils and remedial technologies may be 
different for shallow and deep soils, a vertical limit of 10 feet bgs was selected for Shallow Soil Area 1. 
Contamination extending deeper than 10 feet bgs is considered part of the Deep Soil RU (Section 3.3.2). 
COC impacts at Shallow Soil Area 1 extend to approximately 7 to 9 feet bgs. The approximate volume 
of soil within Shallow Soil Area 1 is 630 cubic yards. 

Shallow Soil Area 2: Area 2 encompasses two small areas along the northern end of the former FDS 
pipeline within the Study Area. The lateral extent of this RU is likely limited to the vicinity of the 
former FDS pipelines. The vertical extent of the COC exceedances in Area 2 is estimated to be 
approximately 3 feet bgs, because only the trench backfill material is suspected of containing COCs 
above the cleanup levels. The approximate volume of soil within Shallow Soil Area 2 is 30 cubic yards. 

Shallow Soil Area 3: Area 3 encompasses an area directly northeast of the telecommunications conduit. 
This area includes residual soil contamination that was left in- place underneath the AST removal 
excavation Area 2. The lateral extent of this RU is likely limited to the area surrounded by the former 
excavation boundary as post- excavation confirmation samples collected in the area confirmed that 
cleanup levels were achieved in the area. The shallow extent of this unit varies from between 2 to 8 feet 
bgs (the bottom of the previous excavation) to a maximum of 10 feet bgs (samples collected deeper than 
10 feet bgs during the 1995-1996 SI indicated that COCs are below cleanup levels). COCs were 
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• 



detected above cleanap levels between 5 and 10 feet bgs. The ^proximate volume of soil within 
Shallow Soil Area 3 is 150 cubic yards. 

3.3.2 Deep Soil 

The Deep Soil RU consists of soil within a small area (around boring 1349SB127) at depths greater that 10 feet 
bgs, as presented on Figure 3-1. The lateral extent of this RU is well delineated to the north, south, and east by 
borings 1349SB127, -125, and -126, respectively. Samples collected in these three borings from 10 to 25 feet 
bgs had no COCs detected above cleanup levels. To the west, the deep soil unit is not well delineated, except by 
boring 1349SB24 which is located approximately 50 feet away. The vertical extent of this RU is assumed to be 
approximately 22 feet bgs, based on detections of COCs above cleanup levels to 20 feet bgs but not at 25 feet 
bgs. The approximate volume of the Deep Soil RU is 30 cubic yards. 

3.3.3 Telecommunications Corridor Soil 

The Telecommunications Corridor Soil RU is a wedge-shaped mass of impacted soil beneath the 
telecommunications line adjacent to Washington Boulevard. This soil was left in place after previous remedial 
excavations on the east and west sides of the telecommunications conduit that runs along the east side of 
Washington Boulevard because it was technically impractical to remove it without jeopardizing the integrity of 
the conduit. The conduit is 2- to 2.5-feet wide and 2.5-feet deep and the top of the conduit occurs at 
approximately 1-foot below grade. The vertical extent of this RU is assumed to extend deeper than 12 feet bgs, 
which is the maximum depth of the previous soil excavations in the area. The contamination may extend to 
groundwater which is approximately 30 feet bgs. Although different cleanup levels apply to the to 10 feet bgs 
soil interval than deeper soils, this remedial unit was evaluated as one unit because of its location under the 
existing telecommunications corridor. The lateral extent of this RU is likely limited to the area surrounded by 
the former remedial excavation as soil samples collected from borings 1349SB117 through 1349SB120 did not 
have COC exceedances (Figure 2-4). The approximate volume of the Telecommunications Corridor Soil RU is 
570 cubic yards. 

3.3.4 Groundwater 

Based on groundwater monitoring data, the main Groundwater RU is believed to be limited to an area around 
one well, 1349MW100, in the middle of the Former Building 1349 Area 2 and 3 remedial excavations on the 
western part of the Study Area. The COCs exceeding respective cleanup criteria at this well include TPHg, 
TPHd, benzene, PAHs, arsenic, and OCPs, as presented in Figures 2-7 and 2-8. The Groundwater RU also 
includes well 1349MW105 where only arsenic has been detected consistently above the cleanup level due to 
hydrogeochemical alterations of groundwater from petroleum hydrocarbon impacts. 
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4. Evaluation of Corrective Actions 



This sa:tion presents the evaluation of conective actions for each Study Area RU. Section 4.1 identifies the 
evaluation criteria used in the CAP. Potential remedial technologies that could be used to achieve the RAOs are 
discussed in Sections 4.2 and 4.3. Section 4.4 discusses the screening of these remedial technologies pursuant to 
screening criteria, and Section 4.5 organizes combinations of viable technologies into corrective action 
alternatives and evaluates these alternatives against the corrective action selection criteria Frnally, the 
recommended corrective action alternatives are presented in Section 4.6. 

4.1 Identification of Evaluation Criteria 

Factors that will be used to evaluate corrective action alternatives were applied to initially screen potential 
remedial technologies identified for the Shallow Soil RU, the Deep Soil RU, the Telecommunications Corridor 
Soil RU, and the Groundwater RU at the Study Area. The screening criteria are technical effectiveness, 
implementability, and cost 

4.1.1 Technical Effectiveness 

Screening Criteria 1 - Technical effectiveness, refers to the ability of a technology to address: 1) the 
estimated area or volumes of media requiring remediation to meet the RAOs; 2) the potential impacts to human 
health and the environment during implementation and any construction; and 3) the long-term reliability and 
proven history of the technology with respect to the types of chemicals and conditions at similar sites. 

4.1.2 Implementability 

Screening Criteria 2 - Implementability, refers to both the technical and institutional feasibility of 
implementing a particular remedial technology, including: 1) the likelihood of obtaining permits and approvals 
from regulatory agencies; 2) availability of appropriate treatment, storage, and disposal facilities; and 3) 
availability of the equipment, materials, and skilled workers necessary to implement the particular technology 
and access to contaminated material (such as underground utilities like the telecommunications conduit). 

4.1.3 Cost-Effectiveness 

Screening Criteria 3 - Cost effectiveness, includes assessing the relative capital and operation and 
maintenance (O&M) costs associated with a particular technology. Costs are estimated using best engineering 
judgment at the time of the estimate. Cost- effectiveness weighs required expenditures against potential benefits, 
and is used to eliminate options that are substantially more expensive than other process options providing the 
same level of protection. 
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4.2 Identification of Potential Soil Remedial Technologies for Corrective Action 

The remediation technologies that are proposed for each of the soil RUs to develop corrective action alternatives 
are described in the following sub-sections. Table 4-1 provides a summary of potential remedial technologies 
considered for all RUs. 

4.2.1 No Action 

For this alternative, soil would be left in place. No additional control or protection of human health and the 
environment would be implemented for the contamination present other than reduction of COCs from naturally 
occurring degradation. There is negligible cost associated with this alternative. 

4.2.2 Excavation and Off-site Disposal 

The objective of this alternative would be to remove contaminated soil from the RU. Conventional excavation 
technologies (e.g. excavators, backhoes, etc) can remove soil to approximately 10 feet bgs without having to 
shore the sidewalls of the excavation or having considerable health and safety concerns. During past activities 
at the Presidio, excavations have been completed to depths between 12 and 15 feet bgs; however, at the Study 
Area weathered bedrock of the Franciscan Formation may render excavation infeasible if relatively competent 
bedrock is encountered. Excavated soil would be sampled for waste profiling then transported and disposed at 
an off-site, permitted waste management facility. Confirmation soil sampling of the bottom and sidewalls of the 
excavation would be performed to ensure all accessible contaminated soil was removed before placing clean fill 
to a specified elevation. This technology removes the contaminants from the Study Area. However, during 
implementation, there would be limited short-term exposure to contaminants for workers. 

4.2.3 Capping 

Capping involves placement of an engineering control (cap) over soil to isolate soil, limit human and ecological 
contact with soil, and/or reduce the infiltration of water and leaching of contaminants. This technology 
minimizes the potential for human health and environmental risks. Impacted soil would either be directly 
covered or soil would be excavated to a depth that would allow placement of a cap. Soil would be capped with 
soil of low permeability (10 -6 cm/s) or synthetic material such as a geosynthetic clay liner (GCL). The purpose 
of this layer is to prevent infiltration (mitigate leaching of contaminants into underlying groundwater). The cap 
would be covered with an appropriate soil and vegetation in accordance with the Vegetation Management Plan 
(VMP; Trust and NPS, 2001). Excavated material and soil would be removed for off-site disposal or recycling. 
The remedial technology of capping leaves a majority of contaminated soil in place. Therefore, a land use 
control (LUC) would be required in conjunction with capping to increase the effectiveness of this technology. 

4.2.4 Land Use Controls 

The LUC is a no n- engineering measure designed to limit exposure to contaminants left in place in soil at 
concentrations above levels considered protective for future site use. Under this alternative, soil would remain 
in place and LUCs would be implemented to restrict access to the contamination. Implementation of LUCs 
would restrict future site disturbance and maintain site cover to minimize human or environmental exposure. 
The Study Area RUs are located in Area B of the Presidio. Existing and planned land uses in Area B are 
directed by the Trust through its comprehensive land use and management plan, the PTMP (Trust, 2002). LUCs 
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for Area B remediation sites include restricting or controlling site uses by administrative procedures such as 
preparing a site- specific addendum to the Presidio Trust's Land Use Control Master Reference Report 
(LUCMRR). The Trust would notify the RWQCB of ar^^ proposed action that may disrupt the effectiveness of 
the LUCs, and ar^^ proposed action that could alter or eliminate the continued need for LUCs. LUCs may be 
considered in corjunction with other remedial technologies to enhance effectiveness. LUCs for the soil RUs are 
only applicable for the Shallow Soil RUs for contamination from to 10 feet bgs, as the cleauLp criteria for soil 
below 10 feet bgs are based on protection of groundwater only. 

4.2.5 In Situ Treatment 

In situ treatment technologies involve the reduction of the toxicity, mobility, or mass of COCs present in the 
subsurface. Treatment technologies evaluated in this CAP include bioremediation technologies and sparging 
and extraction technologies which are described below. 

Bioremediation technologies rely on microorganisms to biodegrade the contaminants. Two specific examples 
are as follows: 

• Bioventing stimulates the indigenous microorganisms to biodegrade organic constituents absorbed to 
soils in the unsaturated zone by increasing the transport of oxygen within the subsurface. Air injection 
wells can be installed by standard well- drilling methods and can be utilized to pump compressed air into 
the vadose zone. The increased supply of oxygen (as air) serves to aerate the soil and enhance the rate 
of naturally occurring aerobic biodegradation. Bioventing uses readily available equipment. 

• Bioremediation can be enhanced by the addition of oxygen- releasing products into the subsurface via 
soil borings. Like bioventing, the increased supply of oxygen serves to accelerate the rate of naturally 
occurring aerobic contaminant biodegradation. This is typically accomplished by circulating a water- 
based solution through contaminated soil using a combination of either spray irrigation, or injection 
wells, groundwater pumping wells, and groundwater reinjection wells. This treatment is applicable only 
to saturated soil. 

Sparging and extraction technologies include SVE. SVE is an in situ remedial technology that reduces 
concentrations of volatile constituents in petroleum products adsorbed to soils in the unsaturated zone. In this 
technology, a vacuum is applied through wells near the source of contamination in the soil to induce a controlled 
flow of air Volatile constituents in the vapor phase are drawn toward the extraction wells. Extracted vapor is 
then treated as necessary before being released to the atmosphere. The increased air flow through the subsurface 
can also stimulate biodegradation of some of the contaminants, especially those that are less volatile, if the soil 
moisture can be maintained at an adequate level. Wells may be either vertical or horizontal. The target 
contaminants for SVE include V DCs and some semivolatile organic compounds (SVOCs). It is not effective for 
heavier hydrocarbons such as TPHd. 

4.3 Identification of Potential Groundwater Remedial Technologies for Corrective Action 

The remediation technologies that are proposed for the groundwater RUs to develop corrective action 
alternatives are described in the following sub-sections. Table 4-1 provides a summary of potential remedial 
technologies considered for groundwater 

It is noted that the groundwater cleanup objectives selected for this CAP are drinking water levels 
(Section 3.2.2). This is in keeping with the RWQCB's Basin Plan and Order No. R2-2003-0080, which 
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designatE mmicipal and domestic supply as a beneficial use for gioundwatEr within the Marina and Coastal 
Bluffs GroundwatBr Basins. However, due to the conplex fydrology in the vicinity of the Study Area and 
technical limitations, including low specific yield of wells in the area, the potButied for future groundwater 
development for supply is extremely low. In consideration of these factors, the groundwater remedial 
technologies below were evaluated in this CAP to provide a range of cleanup alternatives for groundwater at the 
Study Area and conply with the California State Water Resources Control Board (SWRCB) Resolution No. R2- 
49 which specifies that groundwater will be consistent with maximum benefit to the people of the State, not 
unreasonably affect present and anticipated beneficial uses of such water, and not result in water quality less 
than that prescribed in local plans and policies. 

4.3.1 No Action 

For this alternative, groundwater would be left in place and existing groundwater monitoring wells would be 
abandoned. No additional control or protection of human health and the environment would be implemented for 
the contamination present Although conditions favorable for natural degradation of COCs have been identified, 
this alternative provides no further evidence that these processes are occurring over time and that COC 
concentrations show stable or decreasing trends. There is negligible cost associated with this alternative. 

4.3.2 Groundwater Monitoring 

For this alternative, groundwater would be monitored over a specified time period to demonstrate if observed 
concentrations of COCs are decreasing or stabilized, confirm the extent of the groundwater plume, and evaluate 
the effectiveness of the selected soil remedies. Long-term performance monitoring is a fundamental component 
of this remedial technology. Under certain conditions, natural subsurface processes such as dilution, dispersion, 
volatilization, biodegradation of contaminants, adsorption to soil particles, and chemical reactions with 
subsurface materials reduce contaminant concentrations to acceptable levels. Many contaminants are prevented 
from migrating off- site because they are adsorbed to soil particles or aquifer materials. Dilution and dispersion 
do not destroy contaminants, but can significantly reduce their potential risk at many sites. This technology is 
used widely for petroleum hydrocarbons because the biodegradation of these contaminants is well documented. 
This technology has also been used for VOCs, SVOCs, arsenic, and pesticides to demonstrate stable or 
decreasing conditions. 

4.3.3 Land Use Controls 

Under this alternative, groundwater would remain in place and LUCs would be implemented to restrict use of 
groundwater in the vicinity of the Study Area. Due to the complex hydrology in the vicinity of the Study Area 
and technical limitations, including low specific yield of wells in the area, the potential for future groundwater 
development for supply is extremely low. However, municipal and domestic supply is a beneficial use for 
groundwater within the Marina and Coastal Bluffs Groundwater Basins, according to the Basin Plan and 
RWQCB Order No. R2-2003-0080. Thus, an LUC for groundwater would act as an administrative control to 
restrict development of groundwater for municipal or domestic supply and would be implemented in 
consultation with the RWQCB. 
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4.3.4 In Situ Treatment 

In sitxi groundwater treatment technologies involve the reduction of the toxicity, mobility, or mass of COCs 
present in the groundwater. Treatment technologies evaluated include enhanced bioremediation, air sparging, 
and chemical oxidation technologies. 

Enhanced bioremediation of groundwater involves stimulating the growth of naturally occurring 
microorganisms in order to promote aerobic degradation of contaminants. This can be done by using products, 
such as ORG® (a proprietaiy formulation of phosphate- irtercalatjed magnesiiim peroxide that time releases 
oxygen when hydiated) or hydrogen peroxide, to release oxygen into the groundwater. ORG* can be ^plied 
actively (irgecting a sluny, straight powder application in excavation, or mtxture of water and powder in 
excavation) or passively (filter sock placed in wells). 

Air sparging is an in situ technology in which air is irgecbed into the water-bearing zone. The conpressed air is 
irjected at a relatively high flowrate using specially-designed wells that are screened below the water table. The 
high flowrate "strips" the contaminants from the groundwater A v^x)r extraction system is typically used to 
remove volatilized contaminants from the unsaturated zone, similar to the process of SVE discussed in Section 
4.2.5. The added benefit of air sparging is that it provides additional oxygen to the contaminated groundwater 
and soil which mey enhance aerobic biodegradation 

Chemical oxidation is the process where hazardous contaminants are degraded into non- hazardous or less toxic 
corrpDunds that are more stable, less mobile, and/or inert. Oxidants have been able to cause the r^id and 
conplete chemical destruction of many toxic organic chemicals. This remedial technology can be inplemented 
for groundwater and saturated soil treatment. Two potential technologies include using peroxide with iron and 
ozone sparging: 

• Oxidation using liquid hydrogen peroxide with the addition of ferrous iron produces Fenton's Reagent 
which creates free hydroxyl radicals. These nonspecific oxidants can rapidly degrade a variety of 
organic compounds. 

• Ozone sparging is a chemical oxidation system that is applied by injecting ozone gas into the saturated 
zone, a specific method of apphcation is the Perozone™ technology which consists of injecting 
peroxide- coated ozone micro bubbles into the saturated zone. Ozone serves as a chemical oxidant to 
degrade contaminants. 

4.3.5 Extraction and Treatment 

Ex situ groundwater treatment technologies treat contaminated groundwater after it is pumped or lifted to the 
surface. The process includes installation of groundwater wells in the vicinity of groundwater impacts and 
pumping groundwater to an above ground treatment system. In the treatment system, groundwater is pumped 
through a series of canisters or columns containing activated carbon to which dissolved organic contaminants 
adsorb. Periodic replacement or regeneration of spent carbon is required. Limited effectiveness may be 
achieved on halogenated VOCs and pesticides as these constituents preferentially partition in the adsorbed phase 
and require the extraction of multiple pore volumes to displace the contaminant. 

Ex situ technologies have certain advantages over in situ methods, typically including easier verification 
sampling, greater process control, and lower unit cost. However, construction and operation of the ex situ 
groundwater treatment unit can be high profile (visibility, odors) and not cost effective. 
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4.4 Screening of Remedial Technologies 

In this section, the remedial technologies discussed in Sections 4.2 and 4.3 are evaluated for effectiveness in 
each RU. Tables 4-2 through 4-5 provide a detailed evaluation of the effectiveness of each technology for the 
Shallow Soil RU, Deep Soil RU, Telecommunication Corridor RU, and Groundwater RU. All in situ soil 
remedial technologies were eliminated due to site-specific limitations, including geology (e.g., soil permeability 
and subsurface heterogeneity) and COCs. 

4.4.1 Shallow Soil RU 

Based upon the screening of potential soil remedial technologies against the criteria listed in Section 4.1, No 
Action, Excavation and Off-site Disposal, Capping, and Land Use Controls have been retained for the 
Shallow Soil RU (Table 4-2). These technologies are developed as corrective action alternatives and screened 
in Section 4.5. 

Bioventing was not retained as a remedial technology for the Shallow Soil RU due to low effectiveness. The 
technology can be can be limited by low permeable soil. In addition, uniform remediation would not be 
achieved in heterogeneous soils. The Shallow Soil RU consists of discrete volumes of contaminated material in 
silty clay/clayey silt (slope debris and ravine fill and weathered bedrock with evidence of secondary 
mineralization of fractures) which has low permeability and is heterogeneous. This lithology would likely 
produce preferential flow paths and thus, soil would not be remediated uniformly. 

Enhanced bioremediation was not retained as a remedial technology for the Shallow Soil RU due to low 
effectiveness. As discussed above with bioventing. Study Area soils are such that the effectiveness of this 
technology would be limited and the lithology would likely produce preferential flow paths. Preferential flow 
paths caused by fractures in weathered bedrock or heterogeneity in soil would limit the contact between the 
injected fluid and contaminant which decreases the effectiveness of the treatment This technology is also not 
effective in unsaturated soil. 

SVE was also not retained as a remedial technology for the Shallow Soil RU due to low effectiveness. The 
target contaminants for SVE include VOCs and some SVOCs, but it is not effective for heavier hydrocarbons 
such as TPHd which is a COC for the Shallow Soil RU. The effectiveness of this technology is limited by soils 
or shallow bedrock with low permeability, such as those observed in the Study Area. As discussed in earlier 
sections of this CAP, the Study Area soils are variable, heterogeneous mixtures of sand, silt, clay, and weathered 
fractured bedrock with secondary remineralization of fractures, typical of slope debris and ravine fill and 
weathered Franciscan Formation. The Study Area lithology would likely produce preferential paths and thus, 
would not be remediated uniformly. 

4.4.2 Deep Soil RU 

Based upon the screening of potential soil remedial technologies against the criteria listed in Section 4.1, 
No Action, Excavation and Off-site Disposal, and Subsurface Capping have been retained for the Deep Soil 
RU (Table 4-3). These technologies are developed as corrective action alternatives and screened in Section 4.5. 

Bioventing was not retained as a remedial technology for the Deep Soil RU due to low effectiveness. The 
technology can be can be limited by low permeable soil. In addition, uniform remediation would not be 
achieved in heterogeneous soils. The Deep Soil RU consists of discrete volumes of contaminated material in 
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silty clc^/clc^ey silt (slope debris and ravine fill and weathered bedrock with evidence of secondary 
mineralization of fractures) which has low permeability and is heterogeneous. This lithology would UMy 
produce preferential flow paths and thus, soil would not be remediated uniformly. 

Enhanced bioremediation was not retained as a remedial technology for the Deep Soil RU due to low 
effectiveness in low permeable soils and bedrock. This technology is also not effective in unsaturated soil. 

SVE was also not retained as a remedial technology for the Deep Soil RU due to low effectiveness. The target 
contaminants for SVE include VOCs and some SVOCs, but it is not effective for heavier hydrocarbons such as 
TPHd which is a COC for the Deep Soil RU. In addition, the low permeability of soil and bedrock would 
irrpede volatilization. 

4.4.3 Telecommunications Corridor RU 

Based upon the screening of potential soil remedial technologies against the criteria listed in Section 4.1, No 
Action, Excavation and Off-site Disposal, Capping, and Land Use Controls have been retained for the 
Telecommunications Corridor RU (Table 4-4). These technologies are developed as corrective action 
alternatives and screened in Section 4.5. 

Bioventing was not retained as a remedial technology for the Telecommunications Soil RU due to low 
effectiveness. The technology can be can be limited by low permeable soil. In addition, uniform remediation 
would not be achieved in heterogeneous soils. The Telecommunications Soil RU consists of discrete volumes 
of contaminated material in silty clay/clayey silt (slope debris and ravine fill and weathered bedrock with 
evidence of secondary mineralization of fractures) which has low permeability and is heterogeneous. This 
lithology would likely produce preferential flow paths and thus, soil would not be remediated uniformly. 

Enhanced bioremediation was not retained as a remedial technology for the Telecommunications Corridor Soil 
RU due to low effectiveness. As discussed above with bioventing, Study Area soils are such that the 
effectiveness of this technology would be limited and the lithology would likely produce preferential flow paths. 
Preferential flow paths caused by fractures in weathered bedrock or heterogeneity in soil would limit the contact 
between the injected fluid and contaminant which decreases the effectiveness of the treatment This technology 
is also not effective in unsaturated soil. 

SVE was also not retained as a remedial technology for the Telecommunications Corridor Soil RU due to low 
effectiveness. The target contaminants for SVE include VOCs and some SVOCs, but it is not effective for 
heavier hydrocarbons such as TPHd which is a COC for the Telecommunications Corridor Soil RU. In addition, 
the low permeability of soil and bedrock would impede volatilization. 

4.4.4 Groundwater RU 

Based upon the screening of potential groundwater remedial technologies against the criteria listed in Section 
4.1, No Action, Groundwater Monitoring, and Land Use Controls have been retained for the Groundwater 
RU (Table 4-5). These technologies are developed as corrective action alternatives and screened in Section 4.5. 
In situ groundwater technologies were not retained for the Groundwater RU. For bioremediation, the ability to 
enhance bioremediation can be limited by the subsurface conditions (heterogeneity, relatively low permeability, 
etc.). The success of the technology relies on the uniform delivery of the material. As described previously in 
Section 2.1.2.3, Study Area groundwater occurs within the anisotropic fracture system of the Franciscan 
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Formation. As such, the delivery of the enhanced bioremediation products would be difficult to control. In 
addition, these types of bioremediation are used to enhance the availability of oxygen to promote biodegradation 
of contaminants that degrade aerobically whereas OCPs degrade faster in anaerobic conditions. 

Limitations to air sparging include uncontrolled movement of v^x)rs if they are not c^tured ty the SVE 
system Lite other irgection technologies, soil heterogeneity mey cause some zones to be unaffected and remain 
contaminated In addition, the target contaminants for air sparging would be TPH corrpDunds because it 
enhances the aerobic environment; however, this technology would not be appropriate for OCPs which degrade 
faster in anaerobic conditions. 

The most inportant considerations for chemical oxidation include the effectiveness and ability to control 
reaction of the chemical oxidation reagents with the contaminants of interest and the effective delivery of 
reagents to the zone to be treated In order to be an effective remedial treatment the reagent must come in 
contact with the contaminant Chemical oxidation works best when the matrix is homogeneous. Additionally, 
the oxidant contact with the contaminant is limited ty diffusion in relatively low permeable soils and weathered 
bedrock, and the consurrption of oxygen ty the contaminants and native organic material. Other limitations of 
this alternative include handling large quantities of hazardous oxidizing chemicals due to the oxidant demand of 
the target organic chemicals and the potential for negative effects such as formation of toxic typroducts, 
production of heat and gas, resolubiUzation of metals, and reduction of Uomass. 

Extraction and treatment was also not retained as a viable alternative for the Groundwater RU. Extraction and 
treatment systems require a minimum groundwater flow rate to be successful and low yielding aquifers would 
irrpede the effectiveness of this treatment As discussed previously, the specific yield of wells inpacted ty 
COCs is low, with punping rates of as little as 0.20 gpm, which cannot be sustained without dewatering the well 
in less than one hour 



4.5 Development and Evaluation of Proposed Corrective Action Alternatives 

The following subsections present the development of the site- specific corrective action alternatives for each RU 
using retained remedial technologies as identified in Section 4.4. In addition, these subsections present the 
evaluation of each corrective action alternative using the screening criteria presented in Section 4.L This 
evaluation is summarized in Table 4-6. 

The detailed costs for each alternative are developed in Appendix F. For comparison purposes, costs were 
developed separately for each alternative for each RU. However, it is noted that the costs for implementation of 
the recommended alternatives will not necessarily be additive and will be reduced when the alternatives for all 
Study Area RUs are implemented. For example, if excavation and off-site disposal were selected for more than 
one soil RU, there would likely only be one mobilization cost assuming that the corrective actions for the soil 
RUs would be implemented at the same time. 

4.5.1 Shallow Soil RU 

Four corrective action alternatives were developed and analyzed for the Shallow Soil RU. No Action, 
Excavation and Off-site Disposal, Capping, and Land Use Controls were retained for further evaluation 
based on their technical effectiveness, implementability, and cost effectiveness as presented in Table 4-6. 
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No Action Alternative: The objective of the no action alternative is to leave existing shallow soil in place. 
This alternative provides no additional control or protection to human health or the environment for the 
petroleum- related impacts that exist at the Study Area leaving existing potential exposure pathways 
uncontrolled. Therefore, this alternative does not prevent ecological or human exposure to contaminated soil 
and does not protect against impacts to groundwater. The no action alternative provides no technical 
effectiveness, since no remedial action is undertaken and COCs would not be reduced, other than reduction of 
COCs from naturally occurring biodegradation. The no action alternative would not likely obtain approval from 
regulatory agencies and is therefore, not implementable. The costs for the no action alternative are low (minor 
administrative costs), however it is not considered cost-effective because it fails to address any site impacts and 
risks associated with the petroleum releases. The cost for the no action alternative is estimated at $6,000. 

Excavation and Off-site Disposal Alternative: The objective of this alternative is to remove impacted shallow 
soil down to 10 feet bgs. The excavation and off- site disposal alternative is protective of human health, safety, 
and the environment, because the shallow soil contamination is removed, thereby eliminating potential human 
and ecological exposure to contaminants. Shallow soil would be removed to a depth of 10 feet bgs using 
conventional excavation equipment. Confirmation sampling would be performed on the bottom and sidewalls 
of the excavation areas. An approximate volume of 810 cubic yards would be removed. Excavated soil would 
be sampled for waste profiling, then transported off-site to a permitted waste management facility. The resultant 
excavation would be backfilled with approved fill material and restored with approved vegetation per the VMP 
(Trust and NPS, 2001). Well 1349MW103 would be abandoned before excavation and a replacement well 
(1349MW103R) installed after backfilling is complete. This alternative is technically effective and permanent 
Contaminated soil is removed within the RU, thereby preventing potential impacts to groundwater by these 
contaminants. Potential exposure of workers and the public to contaminated materials during excavation and 
loading for off- site transport would be mitigated by engineering and dust control measures. This alternative is 
implementable and no significant obstacles have been identified. Additionally, long term O&M would not be 
required. The capital cost for the excavation and off-site disposal alternative for the Shallow Soil RU is 
estimated to be $428,000. 

Capping: Three geotechnical caps of approximately 1700, 170, and 250 square feet (sf) would be constructed 
and placed above the Shallow Soil RU Areas 1, 2, and 3, respectively. Contaminated soil would be left in place 
at 2 feet bgs and deeper. The caps would be covered with clean fill material and topsoil appropriate for 
approved revegetation per the VMP (Trust and NPS, 2001). The caps would provide a barrier to infiltration and 
vertical migration of surface water in order to prevent leaching of contaminants in the Shallow Soil RU into 
groundwater. Because the contaminated soil is not removed, this alternative includes the development and 
implementation of LUC s to provide advance notice of site conditions in the event of future ground- disturbing 
activity, and to restrict future land uses compatible with safeguarding the integrity of the subsurface cap. The 
addition of the LUC for this alternative makes the technology more effective in order to maintain the integrity of 
the surface soil and cap. The estimated present worth of this alternative is $639,000, which includes estimated 
capital costs of $271,000 and annual costs of $19,000. 

Land Use Controls: The objective of this alternative is to adopt an LUC for the Shallow Soil RU to restrict 
disturbance of and exposure to contamination left in-place in shallow soil. The LUC would provide advance 
notice of site conditions in the event of future ground- disturbing activity and restrict future land uses compatible 
with safeguarding the integrity of the ground surface. The LUC alternative would maintain existing soil cover 
over the Shallow Soil RU to isolate the contaminated soil from human and environmental exposure. The 
contaminated soil with COC concentrations above cleanup levels extends from 2 to 10 feet bgs within the 
Shallow Soil RU. The LUC alternative would be easily implementable, but would require long-term O&M 
costs to maintain the LUC. The estimated present worth of this alternative is $136,000, which includes 
estimated capital costs of $20,000 and annual costs of $6,000. 
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4.5.2 Deep Soil RU 

Three corrective action alternatives were developed and analyzed for the Deep Soil RU. No Action, 
Excavation and Off-site Disposal, and Subsurface Capping were retained for further evaluation based on 
their effectiveness, implementability, and cost- effectiveness as presented in Table 4-6. 

No Action Alternative: The objective of the no action alternative is to leave existing deep soil in place. This 
alternative provides no additional control to prevent potential impacts to groundwater. The no action alternative 
provides no technical effectiveness, since no remedial action is undertaken and COCs would not be reduced 
other than reduction from naturally occurring biodegradation. The no action alternative would not likely obtain 
approval form regulatory agencies and is therefore not implementable. The costs for the no action alternative 
are low (minor administrative costs), however it is not considered cost-effective because it fails to address any 
site impacts associated with the petroleum releases. The cost for the no action alternative is estimated at $6,000. 

Excavation and Off-site Disposal Alternative: The objective of this alternative is to remove impacted deep 
soil below 10 feet bgs. Deep soil would be removed between 10 and 22 feet bgs using conventional excavation 
equipment. Confirmation sampling would be performed on the bottom and sidewalls of the excavation area. An 
approximate volume of 30 cubic yards would be removed. Excavated soil would be sampled for waste profiling 
then transported off-site to a permitted waste management facility. The resultant excavation would be backfilled 
with approved fill material. Well 1349MW103 would be abandoned before excavation and a replacement well 
(1349MW103R) installed after backfilling is complete (assumed under the Shallow Soil RU analysis). This 
alternative is technically effective and permanent. Contaminated soil is removed, thereby preventing potential 
impacts to groundwater by the removed contaminants. Potential exposure of workers and the public to 
contaminated materials during excavation and loading for off- site transport would be mitigated by engineering 
and dust control measures. Additionally, long-term O&M would not be required. It is noted that this alternative 
may not be implementable based on geotechnical parameters encountered during excavation. Typical 
equipment may not be able to effectively excavate bedrock that may become more competent with depth. The 
capital cost for the excavation and off-site disposal alternative for the Deep Soil RU is estimated to be-$198,000. 

Subsurface Capping: This alternative would be implemented assuming that the shallow soil was removed as 
part of the corrective action alternative for the Shallow Soil RU. Once the depth of this shallow soil excavation 
is reached (10 feet bgs), a geotechnical cap of approximately 250 sf would be constructed and placed above the 
deep soil RU. The cap would be covered witii clean backfill material and topsoil appropriate for approved 
revegetation per the VMP (Trust and NFS, 2001). The cap would provide a barrier to infiltration and vertical 
migration of surface water in order to prevent leaching of contaminants in the deep soil RU into groundwater. 
This alternative includes the development and implementation of an LUC to provide advance notice of site 
conditions in the event of future ground- disturbing activity to safeguard the integrity of the subsurface cap. The 
estimated present worth of this alternative is $471,000, which includes estimated capital costs of $200,000 and 
annual costs of $14,000. 



4.5.3 Telecommunications Corridor RU 

Four corrective action alternatives were developed and analyzed in the Study Area for the Telecommunications 
Corridor Soil RU. No Action, Excavation and Off-site Disposal, Capping, and Land Use Controls were 
retained for further evaluation based on their effectiveness, implementability, and cost- effectiveness as 
presented in Table 4-6. 
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No Action Alternative: The objective of the no action alternative is to leave existing soil in place. This 
alternative provides no additional control or protection to human health or the environment for the petroleum- 
related impacts that exist at the Study Area leaving existing potential exposure pathways uncontrolled. 
Therefore, this alternative does not prevent potential ecological or human exposures to contaminated soil and 
does not protect against impacts to groundwater. The no action alternative provides no technical effectiveness, 
since no remedial action is undertaken and COCs would not be reduced except by naturally occurring 
biodegredation. The no action alternative would not likely obtain approval form regulatory agencies and is 
therefore not implementable. The costs for the no action alternative are low (minor administrative costs), 
however it is not considered cost-effective because it fails to address any site impacts and risks associated with 
the petroleum releases. The estimated cost for this alternative is $6,000. 

Excavation and Off-site Disposal Alternative: The objective of this alternative is to remove impacted soil 
below the telecommunications conduit. The excavation and off- site disposal alternative is protective of human 
health, safety, and the environment, because the soil contamination is removed, thereby eliminating potential 
human and ecological exposure to contaminants. The telecommunication conduit would be rerouted and 
Washington Boulevard would be closed. Well 1349MW100 would be abandoned before excavation and a 
replacement well (1349MW100R) installed after backfiUing is complete. Soil would be removed to the 
maximum depth possible using conventional excavation equipment. There would be no access to the excavation 
because it would not be shored. Confirmation sampling would be performed remotely using an excavator on the 
bottom and sidewalls of the excavation area. Approximately 570 cubic yards of impacted soil would be 
removed. Excavated soil would be sampled for waste profiling then transported off- site to a permitted waste 
management facility. The resultant excavation would be backfilled with approved fill material and restored with 
approved vegetation per the VMP (Trust and NPS, 2001). This alternative is technically effective and 
permanent. Contaminated soil would be removed within the RU, thereby preventing potential impacts to 
groundwater by the excavated contaminants. Potential exposure of workers and the public to contaminated 
materials during excavation and loading for off- site transport would be mitigated by engineering and dust 
control measures. Additionally, long term O&M would not be required. It is noted that this alternative may not 
be implementable based on geotechnical parameters encountered during excavation. Typical equipment may 
not be able to effectively excavate bedrock that may become more competent with depth. The capital cost for 
the excavation and off-site disposal alternative for the Telecommunications Corridor Soil RU is estimated to be 
$455,000. 

Capping: The area would be excavated to a grade of approximately 2-3 feet bgs to accommodate the 
construction of a geotechnical cap. This excavated material would be stockpiled and sampled for disposal. A 
geotechnical cap of approximately 650 sf would be constructed and placed above the Telecommunication Soil 
RU. The cap would be covered with clean backfill material and topsoil appropriate for approved revegetation 
per the VMP (Trust and NPS, 2001). The cap would provide a barrier to infiltration and vertical migration of 
surface water in order to prevent leaching of contaminants in the Telecommunications Soil RU into 
groundwater. It is noted that water which runs through the telecommunications conduit (from the upgradient 
direction) and leaks through joints in the conduit may provide a source of infiltration. However, the impacts 
from this infiltration are expected to be minor and the cap would provide a barrier to the majority of surface 
water infiltration through the RU. Because the contaminated soil is not removed, this alternative includes the 
development and implementation of LUC s to provide advance notice of site conditions in the event of future 
ground- disturbing activity, and to restrict future land uses compatible with safeguarding the integrity of the 
subsurface cap. The addition of the LUC for this alternative makes the technology more effective in order to 
maintain the integrity of the surface soil and cap. The estimated present worth of this alternative is $696,000, 
which includes estimated capital costs of $328,000 and annual costs of $19,000. 
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Land Use Coatrols Alternative: The objective of this altsmative is to adopt an LUC for the 

Telecommunications Conduit RU to restrict disturbance of and exposure to contamination left in- place in 
shallow soil. The LUC would provide advance notice of site conditions in the event of future ground- disturbing 
activity and restrict future land uses compatible with safeguarding the integrity of the ground surface. The LUC 
alternative would maintain existing soil cover over the Shallow Soil RU to isolate the contaminated soil from 
human and environmental exposure. The LUC would not be effective for deep soil (below 10 feet bgs) which 
contains COCs above cleanup levels protective of groundwater resources. The LUC alternative would be easily 
implementable, but would require long-term O&M costs to maintain the LUC. The estimated present worth of 
this alternative is $136,000, which includes estimated capital costs of $20,000 and annual costs of $6,000. 

4.5.4 Groundwater RU 

Three corrective action alternatives were developed and analyzed for the Groundwater RU. No Action, 
Groundwater Monitoring, and Land Use Controls were retained for further evaluation based on their 
effectiveness, implementability, and cost- effectiveness as presented in Table 4-6. 

No Action Alternative: The objective of the no action alternative is to leave existing groundwater in place. 
This alternative provides no additional control or protection to human health or the environment for the 
petroleum- related impacts that exist at the Study Area leaving existing potential exposure pathways 
uncontrolled. Under this alternative, existing groundwater monitoring would cease and Study Area monitoring 
wells would be abandoned. The no action alternative provides no technical effectiveness, since no remedial 
action is undertaken and COCs would not be reduced other than by naturally occurring degradation. Although 
conditions favorable for natural degradation of COCs have been identified, this alternative provides no further 
evidence that these processes are occurring over time and that COC concentrations show stable or decreasing 
trends. The no action alternative would not likely obtain approval from regulatory agencies and is therefore not 
implementable. The no action alternative also does not comply with the RWQCB Basin Plan, RWQCB Order 
No. R2-2003-0080, and SWRCB Resolution 92-49. The costs for the no action alternative are low (minor 
administrative costs and costs for abandonment of wells), however it is not considered cost-effective because it 
fails to address any site impacts and risks associated with the petroleum releases. The estimated cost for this 
alternative is $38,000. 

Groundwater Monitoring Alternative: The objective of groundwater monitoring would be to effectively 
demonstrate if observed concentrations of TPHg and TPHd, VOCs, PAHs, and OCPs are decreasing or 
stabilized at well 1349MW100, demonstrate if the groundwater plume is hmited to the area around well 
1349MW100, and if the selected soil remedies have a positive effect on the dissolved- phase concentrations. 
Groundwater monitoring is a practicable alternative for localized groundwater impacts that are nominally above 
the cleanup levels for constituents of concern, sufficiently isolated from potential receptors, and/or expected to 
attenuate over time due to natural physical, chemical and biological processes. It is likely that site- wide aerobic 
conditions are present to assess the viability of various remediation technologies at the Study Area. Based on 
the results of the physical and biological tests conducted as part of the 1995 SI (Montgomery Watson, 1995a), 
the SI concluded that there are adequate naturally occurring microorganisms based on total plate counts and that 
neither nitrogen nor phosphorous would be limiting factors for microorganism growth. Reducing conditions are 
present in the vicinity of 1349MW100, as demonstrated by the low dissolved oxygen, high dissolved iron, and 
low sulfate (Section 2.1.2.2) which are favorable for OCP reduction. Groundwater monitoring would 
demonstrate whether groundwater COCs are decreasing in concentration and the impacted area is localized. In 
order to monitor naturally occurring degradation, sampling parameters would include groundwater COCs and 
dissolved metals, as well as general chemistry parameters including alkalinity, chloride, nitrate, nitrite, sulfate, 
sulfite, and dissolved gases. This alternative also recommends the installation of two additional groundwater 
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wells, 1349MW106 and 1349MW107, located ^prDximately Id the nDith and west of well 1349MW100, 
respectively, to monitor TPH, PAH, and OCP concentrations, as well as better define ^parent groundwater flow 
direction in the vicinity of the groundwater basin divide. This alternative can also be inplemented to monitor 
the effectiveness of the alternatives for soil RUs. Under this alternative, groundwater would be sarrpled on a 
quarterly basis for a period of up to five years to show that the groundwater inpacts are adequately assessed, 
remain localized (around 1349MW100), and moving towards the cleanup goals of remediation. This alternative 
also includes inplementation of an LUC to restrict use of groundwater within the Study Area as a drinking 
water or municipal water supply during the period of groundwater monitoring. The LUC would be rescinded 
when cleanup goals are achieved This alternative is in conpliance with the RWQCB Basin Plan, RWQCB 
Order No. R2- 2003-0080, and SWRCB Resolution 92-49. The estimated present worth of this alternative is 
$363,000 which includes estimated coital costs of $73,000 and annual costs ranging from $6,000 to $110,000. 

Land Use Controls Alternative: The objective of the LUC alternative is to restrict the use of groundwater in 
the vicinity of well 1349MW100. This alternative would be effective in preventing exposure to contaminated 
groundwater. Also, due to the complex hydrology in the vicinity of the Study Area and technical limitations, 
including low specific yield of wells in the area, the potential for future groundwater development for supply is 
extremely low. This alternative is also easily implementable, but would require long-term O&M costs to 
maintain the LUC restriction on groundwater use. However, this alternative is not in compliance with the 
beneficial use designation for the groundwater basin as a municipal and domestic supply per the RWQCB Basin 
Plan, RWQCB Order No. R2-2003-0080, and SWRCB Resolution 92-49. The estimated present worth of this 
alternative is $136,000, which includes estimated capital costs of $20,000 and annual costs of $6,000. 

4.6 Recommended Corrective Actions 

The recommended corrective action alternatives for each RU are summarized below. Detailed descriptions of 
the recommended alternatives are provided in Sections 5.2 for the soil RUs and Section 5.3 for the Groundwater 
RU. 

As noted earlier, the costs provided above were developed in Appendix F separately for each alternative for each 
RU so that comparisons could be made in this CAP. Table F-7 provides an estimate of total costs for the 
preferred corrective actions for all Soil RUs, assuming that they are implemented at the same time. The total 
estimated capital cost for the recommended corrective actions for the Soil RUs, as discussed below, is $737,000. 
Together with the Groundwater Monitoring remedy for the Groundwater RU, the total estimated cost for the 
preferred corrective action for the Study Area is-$l, 190,000, which includes estimated capital costs of $810,000 
and annual costs ranging from $6,000 to $110,000. 

4.6.1 Shallow Soil RU 

The recommended alternative for the Shallow Soil RU is the Excavation and Off-site Disposal Alternative. 

Under the recommended alternative, well 1349MW103 will be abandoned and soil contaminated with petroleum 
products at concentrations above the cleanup levels will be excavated to up to 10 feet bgs. Excavated soil will 
be sampled for waste characterization parameters then transported and disposed of at an off-site permitted waste 
management facility. The excavation activities will continue until soil confirmation sampling results indicate 
that cleanup levels for the soil COCs specified in Table 3-1 are met according to the soil confirmation sampling 
program detailed in Section 5.2. The excavation will be backfilled with clean fill and covered with appropriate 
topsoil and vegetation in accordance with the VMP (Trust and NPS, 2001). A replacement well 
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( 1349MW103R) will also be installed It is noted that if contamination extends deeper than 10 feet bgs, it will 
be addressed as part of the preferred alternative for the Deep Soil RU (Section 4.6.2). 

4.6.2 Deep Soil RU 

The recommended alternative for the Deep Soil RU is the Excavation and Off- site Disposal Alternative. 

Under the recommended alternative, soil contaminated with petroleum products at concentrations above the 
cleanup levels will be excavated between 10 and 22 feet bgs, or as deep as possible to remove all impacted soil 
with conventional equipment. Excavated soil will be sampled for waste characterization parameters then 
transported and disposed of at an off-site permitlBd waste management facility. The excavation activities will 
continue until soil confirmation sampling results indicate that cleanup levels for the soil COCs specified in 
Table 3-1 are met according to the soil confirmation samphng program detailed in Section 5.2. The excavation 
will be backfilled with clean fill and covered with appropriate topsoil and vegetation in accordance with the 
VMP (Trust and NPS, 2001). It is noted that abandonment and replacement of well 1349MW103 will be 
conducted under the preferred alternative for the Shallow Soil RU. 

It is noted that if bedrock conditions preclude excavation of all impacted soil within the Deep Soil RU, the 
contamination will be left in- place and groundwater monitoring will be conducted to confirm that groundwater 
is not impacted by soil COCs (evaluated under the Groundwater RU). Current and historical groundwater data 
from well 1349MW 103 demonstrate that soil has not impacted groundwater in the area. 

4.6.3 Telecommunications Corridor Soil RU 

The recommended alternative for the Telecommunications Corridor Soil RU is the Excavation and Off- site 
D isposal A Itemative. 

Under the recommended alternative, the telecommunications conduit will be temporarily rerouted and soil 
contaminated with petroleum products at concentrations above the cleanup levels will be excavated to the 
maximum depth possible with conventional equipment (assumed to be approximately 16 feet bgs). Excavated 
soil will be sampled for waste characterization parameters then transported and disposed of at an off-site 
permitted waste management facility. The excavation activities will continue until soil confirmation sampling 
results indicate that cleanup levels for the soil COCs specified in Table 3-1 are met according to the soil 
confirmation sampling program detailed in Section 5.2. The excavation will be backfilled with clean fill and 
covered with appropriate topsoil and vegetation in accordance with the VMP (Trust and NPS, 2001). 

Monitoring well 1349MW100 may need to be abandoned to accommodate excavation activities. Although not 
located within the hmits of the RU as shown on Figure 3-1, excavation sidewall sloping and over- excavation 
may be required to access deeper impacted soils within the RU. It is recognized that well 1349MW100 is 
located within an area that has been previously excavated and subsequently backfilled with clean sand and 
controlled density fill. While the controlled density fill may provide some inherent slope stability during 
excavation activities, the thickness of the controlled density fill increases to the west of the RU, as shown on 
Figures 3-1 and 2-6). Due to excavation depths required at this RU, sloughing of fill and native materials 
underlying the controlled density fill may jeopardize lie integrity of well 1349MW100. In addition, staging of 
excavation equipment is more feasible on Washington Boulevard due to the natural slope that occurs to the west 
of the telecommunications conduit that could impede the safe operation of heavy equipment Although 
protective measures will be taken, the integrity of well 1349MW100 may be compromised due to heavy 
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equipiment traffic. If well 13491VIW100 requires abandonment, replacement well 13491V1W100R will be 
installed As a conservative measure, this worst-case scenario was assumed for further discussion and included 
for cost estimating purposes. 

It is noted that if bedrock conditions preclude excavation of aU inpacted soil within the Telecommunications 
Corridor Soil RU (i.e. unable to excavate relatively more corrpetent bedrock), the contamination wUl be left in- 
place and groundwater mordtDring will be conducted to address inpacts in the vicinity of well 1349MW100 
(evaluated under the Groundwater RU). 

4.6.4 Groundwater RU 

The recommended alternative for the Groundwater RU is the Groundwater Monitoring Alternative. 

Groundwater monitoring will effectively demonstrate if observed concentrations of TPHg and TPHd, VOCs, 
PAHs, OCPs, and arsenic, as well as other metals, are decreasing or stabilized at well 1349MW100. 
Groundwater Monitoring will also adequately demonstrate if the groundwater plume is limited to the area 
around well 1349MW100 and if the selected soil remedies have a positive effect on the dissolved- phase 
concentrations. 

To monitor groundwater quality in the vicinity of the Groundwater RU, the following wells (shown on Figure 5- 
2) will be monitored for a period of up to 5 years: 

• Existing wells: 1349MW01, 1349MW02, 1349MW03R, 1349MW101, 1349MW102, 1349MW104, 
1349MW105;and 

• New wells: 1349MW100R (iBplacement for well 1349MW100, if decommissioned), 1349MW103R 
(replacement for well 1349MW103, 1349MW106 (new well nori;h of 1349MW100R), and 1349MW107 
(new well west of 1349MW100R). 

Well 1349MW100 may be removed and well 1349MW103 will be removed during excavations but will be re- 
installed at the same locations following soil excavation activities. Monitoring of replacement wells 
1349MW100R and -103R will commence following backfilling and site restoration. 

In addition to the two replacement wells, two additional wells will be installed at new locations: 1) well 
1349MW106, north of existing well 1349MW100 in the immediate vicinity of the former fuel dispensing station 
and 2) well 1349MW107, west of Washington Boulevard, adjacent to the current well 1349MW100 location 
(Figure 5-2). Recognizing that groundwater flow is anisotropic, the selection of these two monitoring locations 
will allow for a better understanding of the complex hydrogeo logic conditions that exist at the Study Area and 
provide verification that groundwater flow in this location is to the west/southwest. The placement of the new 
wells will also better define the nature and extent of COCs identified at well 1349MW100, as well as the 
potential relationship with the sporadic detections of OCPs in samples collected from wells located to the west 
ofwelll349MW100. 

This alternative also includes implementation of an LUC to restrict use of groundwater within the Study Area as 
a drinking water or municipal water supply until achievement of cleanup goals can be demonstrated. 

The Five-Year Status Report, which is required under the RWQCB Order No. R2-2003-0080, will demonstrate 
the effectiveness of the remedy. This is further discussed in Section 5.3. 
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5, Implementation of the Preferred Alternatives 

This section discusses how the preferred CAP remedies will be inplemented including confirmation sanpling 
and groundwater mordtDring LUCs, LTTD soU tracking and management, FDS closure, applicable laws and 
regulatory requirements, and schedule. Frgure 5-1 provides the targeted excavation areas for the Shallow Soil 
(Areas 1-3), Deep Soil, and Telecommunications Corridor RUs. Frgure 3-1 provides the locations of those 
sanples with concentrations of COCs in excess of the cleanup levels. In most cases, the vertical and horizontal 
extents of the various RUs have been estimated based on the spatial distribution of available data, indicating 
locations of sarrples where exceedances of the soil cleanup levels had or had not been observed, as discussed in 
Section 3.3. The limits of some RUs, however, are not well defined with sarrple data Inplementation of the 
preferred remedy for each RU wiU effectively address these data g^3s (i.e. post-excavation soU confirmation 
sanpling to define the extents of the soU RUs and groundwater monitoring to address extent of groundwater 
inpacts). 

5.1 Remedy Implementation 

The corrective actions set forth in Section 4.6.1 for the Shallow Soil RU, Section 4.6.2 for the Deep SoU RU, 
Section 4.6.3 for the Telecommunications Corridor RU, and Section 4.6.4 for the Groundwater RU will be 
implemented by the Trust. Upon regulatory agency approval of the Final CAP, a separate implementation Work 
Plan (called CAP Work Plan) wUl be prepared for the soil RUs (i.e., Shallow, Deep, and Telecommunications 
Corridor). Implementation of the Groundwater RU will be made through any necessary modifications to the 
existing Presidio-Wide Groundwater Monitoring Program specific to the Study Area. In addition, in accordance 
with the Trust LUCMRR for Area B, the Trust will prepare appropriate documentation for LUCs, as apphcable, 
for any contamination left in- place at the Study Area at concentrations exceeding cleanup levels based on 
protection of human health or ecological receptors. 

5.2 Soil Confirmation Sampling Program 

The confirmation soU samphng program for the soU RUs will be detailed in the CAP Work Plan. It is 
anticipated that after the impacted materials are removed from each excavation, the exposed land surface will 
consist of an excavation "bottom" with the perimeter of the excavation having "sidewalls." The collection and 
analysis of confirmation soil samples will determine if the preferred remedy has been effective (i.e., soils in 
excess of the cleanup levels have been removed). 

Bottom sampling wUl be based on the estimated size of the excavation, with a minimum of one bottom sample 
per excavation and at least one per 625 sf. A 25- by 2 5- foot samphng grid will be used to guide the collection of 
excavation bottom samples. 

Each sidewall will be sampled every 50 feet of its lateral extent. At a minimum, one sidewall sample for each 
excavation sidewall will be collected (assuming four sidewalls per excavation). The initial vertical depth 
intervals targeted for sidewall sampling were evaluated and selected separately for each soil RU, as follows: 

• Shallow Soil RU - Area 1: Area 1 encompasses the Former FDS Remedial Excavation areas. In the 
southern half of Area 1, the COC impacts extend from approximately 2 to 7 feet bgs. In the northern 
half of Area 1, the COC impacts extend from approximately 2.5 to 9 feet bgs (and to 20 feet bgs in the 
vicinity of boring 1349SB127 [Deep SoU RU]). Thus, initial excavation within Area 1 will proceed to a 
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ininiinLimof 7 feetbgs inthe soijthemportionof the RU and to 9 feet bgs in the northern portion of the 
RU. For every 50 feet of sidewall, the following sarrples wiU be collected: 

One sample at midpoint of to 3 feet bgs interval; 

One sample at midpoint of 3 to 8 feet bgs interval (for excavations up to 8 feet bgs); and 

Two samples at 1/3 and 2/3 vertical intervals of the 3 to 10 feet bgs interval (for excavations 
deeper than 8 feet bgs). 

Shallow Soil RU - Area 2: Area 2 encompasses two small areas along the northern end of the former 
FDS pipeline. The vertical extent of the COG exceedances in Area 2 is estimated to be approximately 
3 feet bgs, because only the trench backfill material is suspected of containing COCs above the cleanup 
levels. For every 50 feet of sidewall, the following sample will be collected: 

One sample at midpoint of to 3 feet bgs interval. 

Shallow Soil RU - Area 3: Area 3 includes residual soil contamination that was left in-place underneath 
the previous AST removal excavation. COG impacts in Area 3 are estimated to extend from 
approximately 5 to 10 feet bgs. Glean backfill soils are present in this area over the impacted soils. For 
every 50 feet of sidewall, the following samples will be collected: 

One sample at midpoint of to 3 feet bgs interval; and 

One sample at midpoint of 5 to 10 feet bgs interval. Because contamination is expected to be 
concentrated in this 5- foot depth interval (from 5 to 10 feet bgs) and is covered by clean soils, 
one sidewall sample collected from this interval would target the area of greatest contamination. 

Deep Soil RU: The Deep Soil RU consists of soil within a small area (around boring 1349SB127) at 
depths greater than 10 feet bgs. The vertical extent of this RU is assumed to be approximately 22 feet 
bgs, which is greater than 5 feet above groundwater For every 50 feet of sidewall, the following 
sample will be collected: 

One sample at midpoint of >1 feet bgs and bottom of excavation. 

Telecommunications Corridor RU: The telecommunications soil RU is a wedge-shaped mass of 
impacted soil beneath the telecommunications line adjacent to Washington Boulevard. The purpose of 
excavation in this area is to remove the impacted soil left in place below the conduit. The vertical extent 
of this RU is assumed to extend deeper than 12 feet bgs, which is the maximum depth of the previous 
soil excavations in the area. Sidewall samples collected from between and 10 feet bgs from this 
narrow excavation are not expected to show cleanup level exceedances because the area surrounding the 
conduit has been backfilled with clean soils to approximately 12 feet bgs. For every 50 feet of sidewall, 
the following samples will be collected: 

One sample at midpoint of to 3 feet bgs interval; 

One sample at midpoint of 3 to 10 feet bgs interval; 

One sample at midpoint of >10 feet bgs and >5 feet above groundwater interval; and 

One sample at midpoint of 5-foot interval above groundwater 
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The actual pl^^sical dimensions of each excavation will determine the number of bottom and sidewall sanples 
collected Additional sidewall or bottom sanples iwiy be collected if field observations indicate the presence of 
soil staining or other evidence of residual COC inpacts (e.g., elevated PID readings). All confirmation sarrples 
for the excavations within the Study Area will be analyzed for the following COC constituents: 

• PAHs by United States Environmental Protection Agency (USEPA) Method 8270C; and 

• TPHg, TPHd and/or TPHfo by USEPA Method 8015 modified and USEPA Method 3630A - Silica Gel 
Cleanup. 

Soil confirmation samples from all soil RUs will be analyzed for OCPs by USEPA Method 8081 because these 
constituents are COCs for the groundwater RU but have not been previously tested in soil at the Study Area. In 
addition, as described in Section 3.2.3, metals are believed to be naturally-occurring. To confirm this, metals 
will be analyzed in all confirmation soil samples by USEPA Method 6000/7000 series. 

As detailed in Table 3-1, depth- specific cleanup levels (i.e., to 3 feet bgs, 3 to 10 feet bgs, and greater than 10 
feet bgs and within or not within 5 feet of groundwater) will be used for soil excavations within the Study Area. 
The soil confirmation data will be compared with the cleanup levels in Table 3-1 to assess if further excavation 
is necessary. If all concentrations are below the cleanup levels, the excavation activities will be terminated. If a 
particular confirmation sample has one or more chemical concentrations from the analytical suite exceeding soil 
cleanup level(s), the contamination will be assessed, based on field observations (e.g., visual contamination, 
odors, etc.), to determine if it is related to a site-specific release. If the contamination appears to be related to a 
site- specific release, further soil will be excavated in the area where levels remain elevated and the newly 
excavated area will be resampled. If the contamination does not appear to be related to a site- specific release, 
either: 

• Further soil will be excavated in the area where levels remain elevated and the newly excavated area 
will be re- sampled; or 

• No further excavation will be conducted if it can be demonstrated that the residual contamination does 
not pose a risk to human health or the environment (based on a 95%UCL concentration). 

Any over- excavations will continue vertically and/or laterally in 1.0-ft increments. The RWQCB will be 
consulted regarding further excavation decisions. When it is determined that a soil RU no longer poses a risk to 
human health or the environment and RWQCB concurs with the assessment, the excavation will be considered 
complete. If cleanup levels cannot be achieved due to technical considerations (such as the inability to 
effectively excavate weathered bedrock), the soil removal program will be terminated and LUC(s) will be 
adopted, as necessary, in accordance with Section 5.4 below. 

5.3 Groundwater Monitioring Program 

The recommended remedial alternative for the Groundwater RU is Groundwater Monitoring. Groundwater 
monitoring will effectively determine if observed concentrations of TPHg and TPHd, VOCs, PAHs, and OCPs 
are decreasing or stabilized at well 1349MW100. Groundwater Monitoring will also effectively demonstrate if 
the groundwater plume is hmited to the area around well 1349MW100. An additional component of this 
alternative is implementation of an LUC to restrict use of groundwater in the area for drinking water or 
municipal supply purposes (see Section 5.4). 
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To monitDr groundwalEr quality in the vicinity of the Groundwater RU, the following wells will be monitored 
(Frgure 5-2): 

• Existing wells: 1349MW01, 1349MW02, 1349MW03R, 1349MW101, 1349MW102, 1349MW104, 
1349MW105;aiid 



• 



New wells: 1349MW100R (iBplacement for well 1349MW100, if decommissioned), 1349MW103R 
(iBplacement for well 1349MW103, 1349MW106 (new well north of 1349MW100R), and 1349MW107 
(new well west of 1349MW100R). 

Well 1349MW100 may be removed and well 1349MW103 will be removed during excavations but replacement 
wells 1349MW100R and -103R will be re- installed in the same locations following soil excavation activities. 
Monitoring of replacement wells 1349MW100R and -103R will commence following backfilling and site 
restoration. 

In addition to the two replacement wells, two additional wells will be installed at new locations: 1) 1349MW06, 
north of existing well 1349MW100 in the immediate vicinity of the former fuel dispensing station and 2) 
1349MW107, west of Washington Boulevard, adjacent to the current well 1349MW10(] location (Figure 5-2). 
Recognizing that groundwater flow is anisotropic, the selection of these two monitoring locations will allow for 
a better understanding of the complex hydrogeologic conditions that exist at the Study Area and provide 
verification that groundwater flow in this location is to the west/southwest, as well as better evaluate and define 
apparent groundwater flow directions in the vicinity of the groundwater basin divide. The placement of the new 
wells will also better define the nature and extent of COCs identified at well 1349MW100, as well as the 
potential relationship with the sporadic detections of OCPs in samples collected from wells located to the west 
ofwelll349MW100. 

Groundwater monitoring will be conducted for a period of up to 5 years. The depth to groundwater will be 
measured and groundwater elevations calculated during each sampling event Groundwater samples, including 
quality assurance/quality control (QA/QC) samples (duplicates, equipment blanks, and trip blanks), will be 
collected and analyzed, in accordance with the QAPP (Tetra Tech, 2001) and as provided by Table 5-2 for the 
following analytes: 

PAHs by USEPA Method 8270C; 

TPHg, TPHd and/or TPHfo by USEPA Method 8015 modified; 

VOCs by USEPA Method 8260B; 

OCPs by USEPA Method 8081; 

Dissolved metals by USEPA Method 6010; 

General chemistry parameters: alkalinity (total), bicarbonate, carbonate, chloride, fluoride, nitrate as N, 
nitrite as N, and sulfate (by various analytical methods); 

Sulfide (EPA 376.2/SW9030); 

Total dissolved solids (EPA 160.1); 
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. TOC (SW 9060); and 

• Field parametBrs including DO, specific conductance, tsmperatxire, txirbidity, and pH. 

The groundwater cleanup levels for these constituents are presented in Table 3-2. Groundwater will be analyzed 
quarterly for a minimum of one year for all constituents identified above. If all constituents within an analytical 
suite have concentrations below cleanup levels for four consecutive quarterly sampling events sitewide, then the 
frequency of monitoring for the analytical suite will be reduced to a semi-annual basis. If after two years of 
semi-annual sampling, all constituents within the analytical suite have concentrations below cleanup levels 
sitewide, the analytical suite will no longer be analyzed in groundwater samples. Similarly, if all analyzed 
constituents at an individual well have concentrations below cleanup levels for four consecutive quarterly 
sampling events, then the frequency of monitoring for the well will be reduced to a semi-annual basis. If after 
two years of semi-annual sampling of the well all constituents within the well have concentrations below 
cleanup levels, the well will no longer be sampled. If all analytical suites and groundwater wells meet these 
criteria on a sitewide basis within a 5-year monitoring period, the groundwater monitoring program will be 
discontinued and the wells will be considered for abandonment at that time. The monitoring frequency 
described in this paragraph will be reviewed by the Trust on an ongoing basis and the Trust may request 
adjustments to this sampling program, subject to RWQCB approval. 

In accordance with Task 13 of RWQCB Order R2-2003-0080, a Five-Year Status Report, which evaluates the 
effectiveness of this CAP for groundwater, will be completed and submitted to the RWQCB forapproval. In the 
Five-Year Status Report, groundwater conditions within the Study Area will be evaluated and future corrective 
actions will be assessed based on the following general criteria: 

• If cleanup levels for all analyzed constituents are achieved within the 5-year monitoring period as 
described above, the groundwater monitoring program will be discontinued and the LUC will be 
rescinded; 

• If it is demonstrated that constituent concentrations are moving towards cleanup levels (i.e., showing a 
consistent decreasing trend) within a reasonable time period, the groundwater monitoring program will 
either be discontinued or continued for a specified time period to confirm attainment of cleanup levels 
and the LUC will be maintained, as appropriate; 

• If constituent concentration(s) are above cleanup levels but have remained generally stable (i.e., no 
increasing trend) and the groundwater impacts are shown to be localized around well 1349MW100, the 
groundwater monitoring program will either be discontinued or continued for a specified time period to 
confirm that constituent concentration(s) are stable and the LUC restricting use of groundwater in the 
area will be maintained, as appropriate. These decisions will be made based on an updated evaluation 
of groundwater data, cost- effectiveness, current remedial technologies, probability of potential 
groundwater development, etc. as required by Task 13 of the Order; and 

• If constituent concentrations(s) are above cleanup levels and not generally stable (i.e., increasing trend) 
or a larger groundwater plume (beyond the general vicinity of well 1349MW100) is identified, an 
alternative cleanup strategy for the G roundwater RU will be evaluated and the LUC will be maintained. 

It is noted that metals data in groundwater, including total chromium, arsenic, and nickel, will be evaluated in 
the context of cleanup levels, but also to evaluate geochemical conditions at the Study Area. As discussed in 
Appendix E and Section 2.5.2, dissolved metals concentrations in groundwater above cleanup levels are 
considered to be related to the geochemical environment of the Study Area. The presence of dissolved metals is 
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related to the coirplex geochemical interactions that occur as a result of naturally occurring conditions and those 
conditions affected by the degradation of petroleum hydrocarbons. As discussed in Appendix E, the fate and 
transport of observed dissolved metals concentrations are limited under worst case conditions and are expected 
to be even more limited as degradation of petroleum hydrocarbons becomes conplete. The Frve-Year Status 
Report will evaluate current geochemical conditions and trends to assess if metals concentrations above cleanup 
levels in groundwater can remain with no further action. In addition, the evaluation of dissolved metals data as 
well as general chemistry parameters wUl help determine if observed existing natural degradation processes 
continue to occur over time which will further demonstrate the effectiveness of the preferred alternative. 

5.4 Land Use Controls 

As discussed in Section 5.2, the preferred remedy for all soil remedial units is excavation and off-site disposal. 
However, it is possible that soil with constituent concentrations exceeding cleanup levels may be left in-place 
following soil removal due to technical limitations (such as the inability to effectively excavate weathered 
bedrock). This is particularly hkely for the Deep Soil RU and the Telecommunications RU, which contain deep 
soil (below 10 feet bgs) with chemical concentrations exceeding cleanup levels. LUC(s) may need to be 
adopted for contamination left in-place, depending on whether the contamination falls within the to 10 feet bgs 
or greater than 10 feet bgs depth intervals. 

The cleanup criteria for soils below 10 feet bgs were selected based on protection of groundwater. If soils with 
constituent concentrations are left in-place below 10 feet bgs, no LUCs will be adopted as there is no exposure 
for humans and ecological receptors at this depth interval. 

If soils with constituent concentrations are left in-place following soil excavations within the to 10 feet bgs 
depth interval, LUC(s) will be adopted to protect human health and the environment. The LUC is a non- 
engineering measure designed to limit exposure to the contaminants left in place in soil above levels considered 
protective for specific use(s) of a site. The LUC prohibits specific use(s) of a site and notifies present or future 
owners and tenants at the site of the potential presence of contaminants remaining in soil at concentrations that 
may not be protective of unrestricted future site use. The LUC requirements and restrictions are binding on 
current or subsequent property owners and remain in effect until they are formally removed or modified. 

Residential human health and ecological special- status cleanup levels were selected as cleanup criteria in soil 
from to 10 feet bgs and to 3 feet bgs, respectively, to allow unrestricted future site use. Therefore, although 
current and planned land use at the Building 1349 Area is recreational with special- status ecological species 
potentially present (EKI, 2002), no n- attainment of cleanup levels provided in this CAP will require LUCs to 
restrict unlimited site use. 

As detailed in Section 5.3, groundwater monitoring will be conducted at the Study Area to address potential 
impacts to groundwater In addition, an LUC will be adopted for groundwater at the Study Area during 
implementation of the Groundwater Monitoring alternative to prohibit use of groundwater as a drinking water or 
municipal water supply until cleanup levels are attained. 

The goals of the soil and/or groundwater LUC(s) are as follows: 

• Prevent inappropriate land use of the property containing residual contamination in soil or groundwater; 

• Assure that information about the property containing residual contamination in soil or groundwater is 
available to the public (via the LUCMRR); 
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• Ensure that long-term mitigation measures and monitoring requirements are carried out and maintained 
(as described below); 

• Ensure that the integrity and stability of the remedy is maintained; 

• Ensure that subsequent property owners or transferees have a duty to assume any responsibility for 
requirements or restrictions pertaining to the residual contamination in soil or groundwater when the 
property is transferred; and 

• Ensure that the RWQCB would be contacted prior to a change in land use or the selected remedy. 

The procedures below, if applicable, will be followed to ensure that the specified LUC(s) for the Study Area are 
adhered to by present and future owners and users of the property: 

• Project Permit Process - In advance of implementation, all Presidio plans and projects must be screened 
for comphance with the National Environmental Pohcy Act (NEPA) and the National Historic 
Preservation Act (NHPA). The Trust will use its interdisciphnary NEPA/NHPA environmental 
screening process to notify planning/project proponents of the LUC. In addition, for any project 
involving excavation or subsurface intrusion within an "LUC Zone," the Trust must approve a "dig 
permit" to ensure that subsurface utilities (e.g., water, gas, sewer, fiber optic) are not damaged. The 
Trust would also use its Excavation Clearance Permit process to notify and require adherence by 
excavation project proponents of the LUC restrictions and requirements. 

• LUC Master Reference Report - The LUC Zone(s) at the Study Area will be included in the Trust's 
LUCMRR. The LUCMRR, which includes a master map showing all Presidio-wide LUC Zones and a 
compilation of all Presidio LUC requirements and restrictions, is maintained and kept current at the 
Trust Library. Planning/project proponents and other members of the public may review all existing 
LUCs for the Presidio by reviewing tiie LUCMRR in the Trust Library. 

• Notification and Annual Monitoring - The Trust will notify the RWQCB regarding any proposed land 
use plan or project that may be inconsistent with the LUC, any proposed action that may disrupt the 
effectiveness of the LUC, and any proposed action that could alter or eliminate the continued need for 
the LUC. The Trust submits an annual Presidio LUC Report to confirm that human land uses within 
Presidio LUCs Zones are consistent with the restrictions and requirements specified herein. 

• Transfer of Ownership or Control - The Trust will notify the RWQCB of any anticipated transfer of 
ownership or control of any portion of the LUC Zone(s) for the Study Area. In the event of a transfer of 
ownership or control of an LUC Zone, in whole or in part, the Trust will record the Presidio's 
LUCMRR with the City and County of San Francisco Recorder's Office and the Federal General 
Services Agency (GSA) to place subsequent Presidio owners or managers on notice of the existence of 
the LUC Zone(s). As part of the administrative transfer of the property, the Trust will notify the 
subsequent owner or manager of the duty to comply with the LUC and provide a complete copy of the 
LUCMRR. 



5.5 LTTD Soil Tracking and jvianagement 

LTTD soils previously used as backfill within the FDS trench and remedial excavations (Figure 5-1) will be 
managed and tracked in accordance with the LTTD Soil Tracking and Management Plan (EKI, 2004). LTTD 
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soils are expectjed to be encounbered and removed during excavation of the Shallow Soil RU Area 1. 
Notification for the presence of LTTD soils will be addressed in the Trusts s "dig permit" prior to excavation 
activities. If the LTTD soils are sboclq)iled onsite, they will be segregated and stoclq)iled separately from non- 
LTTD soU. The LTTD soils will be disposed off- site at a penrdtied treatment and/or disposal facility in 
accordance with applicable laws and regulations. Tracking and management of the LTTD soils by the Trust wUl 
no longer be ^plicable once the soils are removed and disposed off- site. 

LTTD soils also extend beyond the assumed limits for Shallow Soil RU Area 1 (Figure 5-1). The Trust mey opt 
to either excavate these LTTD soils as part of the CAP excavations to eliminate the necessity of tracking the 
soils or leave the LTTD soils in- place. No sarrpling will be required to leave these LTTD soils in- place, as 
previous sarrpling has indicated that TPH and PAH concentrations meet the SCRs from Order No. R2-2003- 
0080 (RWQCB, 2003a; Section 2.4.3). Soils remaining irt place will be retained in the Trust's geogr^hical 
information system (CIS) database for tracking of LTTD soils. Appropriate personnel will be notified prior to 
any future construction, maintenance, or other subsurface operations conducted in the area so that restrictions 
ard requirements for the LTTD soils identified in the LTTD Soil Tracking and Management Plan (EKI, 2004), 
such as restrictions on removal, relocation, and reuse, are followed 



5.6 Closure of FDS 

Upon completion of the corrective actions selected in this CAP for the Study Area, the portions of the former 
FDS pipelines within the Study Area will be considered closed in accordance with RWQCB Order R2-2003- 
0080 (RWQCB, 2003a). The portions of the FDS pipelines within the Study Area extend from the general 
vicinity of the former AST northwards to Kobbe Avenue, eastwards to Harrison Boulevard, and southwards to 
the limits of the former Fill Site 5. Per Task 12 of the RWQCB Order, the CAP Closure Report will include 
confirmation soil sampling results for the former FDS pipeline trenches and excavations to demonstrate 
compliance with the cleanup levels specified in Table 3-1 of this CAP. 

5.7 Applicable State and Federal Laws and Regulatory Requirements 

Implementation of the selected corrective action alternatives will comply with applicable state and federal laws 
and regulations including the requirements of Title 23, Division 3, Chapter 16, Article 11, which are the primary 
regulations establishing the requirements and standards for petroleum- related corrective action in the State of 
California. The alternatives selected by this CAP will also comply with applicable laws and regulations 
regarding management and disposal of excavated soil, including transport to and treatment at regulated and 
permitted facilities. As detailed in the RWQCB Order No. R2-2003-0080, the Study Area is a known petroleum 
contamination site requiring preparation and implementation of this CAP to meet the requirements of 23 CCR § 
2725. The RWQCB Order No. R2-2003-0080 presents cleanup standards as SCRs for the protection of human 
health, ecological receptors, and water quality, which were used to set the applicable CAP cleanup levels. 

The Presidio as a whole is within the GGNRA and is listed in the National Register of Historic Places as a 
Historic Landmark, which affords its historic resources and cultural landscapes certain protection under the 
NHPA. The Trust Programmatic Agreement, which sets forth the procedures to implement the historic 
compliance process of Section 106 of the NHPA for Area B, will be followed. In addition, archeological sites 
and resources are known to exist or may be discovered within the Presidio. During corrective action 
implementation, the Trust will comply with applicable provisions of the Archeological and Historic Preservation 
Act (AHPA) and the Native American Graves Protection and Repatriation Act (NAGPRA) if such resources are 
encountered during implementation work concerning this CAP. Other federal and state statutes, such as the 
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federal and stats Endangered Species Acts (ESA and CESA) and the Mgratory Bird Treaty Act (MBTA) also 
provide standards for protBction of natural resources found on the Presidio that will be followed during this 
corrective action 

Since the Study Area is within Area B of the Presidio, the corrective action will be conpleted in a manner 
consistent with land uses established by the PTMP. NPS Management Policies and the Presidio VMP (Trust 
and NPS, 2001) apply to the corrective action work. 

With regard to soil excavation and disposal, state laws and regulations inplement the federal Resource 
Conservation and Recovery Act (RCRA) standards and are ^plicable to the corrective actions at the Study 
Area These provisions include standards for properly storing, handling, and transporting excavated soils that 
mey contain hazardous constituents. These regulations also set standards for testing of potential hazardous 
wastes prior to management and proper off- site disposal. 

The inpacted soil at the Study Area is not believed to be hazardous waste. The transport and disposal of non- 
hazardous waste that mey be generated during the corrective action will be performed in accordance with the 
pertinent sections of Title 27 of the CCR, which addresses the proper management of solid wastes. 

The corrective actions at the Study Area consider the RWQCB Basin Plan policy of no loss of wetlands, as well 
as Presidio wetlands resources (NPS and Trust, 2003). Ary ^pUcable discharge prohibitions and erosion 
control measures will protect surface water and wetland resources. 

The corrective actions at the Study Area also consider stormwater discharges as described in the Basin Plan-- 
Ch^ter 4, as part of the Porter- Cologne Water Quality Control Act promulgated under California Water Code 
§ 13240- 13241. Limitations to constmction- related stormwater discharges are described in this provision The 
Stormwater Discharges program is regulated by the RWQCB for certain municipal, industrial, and construction 
stormwater discharges through NPDES permits. The Construction Activity Control Program requires an 
NPDES permit for construction activities involving disturbance of one acre or greater total land area Permit 
conditions address pollutant and waste discharges occurring during construction activities and the discharge of 
pollutants in runoff after construction The Erosion and Sediment Control program establishes guidelines for the 
regulation of erosion and sedimentation for the protection of beneficial uses of water due to the inpairment by 
sediment. Corrective action efforts at the Study Area will not litely include stormwater discharge and the total 
excavation areas total less than one acre in size; therefore a stormwater NPDES is not required However, any 
corrective action related stormwater discharges will use controls to reduce pollutant loads in stormwater in a 
manner that will not adversely inpact groundwater or surface water, in accordance with the Basin Plan Erosion 
control and stormwater discharge measures in accordance with the Basin Plan are part of the planned 
remediation actions to be inplemented at the Study Area 

Also, Bay Area Air Quality Management District (BAAQMD) regulations pertinent to dust suppression and 
onsite air monitoring during excavation work will be met to prevent air quality inpacts from the selected 
remedial actions. BAAQMD regulations under the Clean Air Act pertaining to remediation activities in areas of 
serpentirdte rocks and soil will be followed A dust mitigation plan for on-site dust mitigation and monitoring 
for asbestos will be prepared in accordance with the Air Resources Board Model Rule. Although not anticipated 
to be present, if unknown underground storage tanks (USTs) are found during remedial activities, removal will 
conply with applicable state and local requirements. 
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5.8 Implementation Schedule 

Upon final regulatDiy approval by the RWQCB of the Final CAP, all deliverables and corrective actions 
authorized by the CAP will be prepared and implemented according to the schedule, as amended, required by 
the RWQCB Order. The RWQCB Order schedule currently requires that remedy construction at the Study Area 
begin by February 28, 2006. 

Upon regulatory agency approval of the Final CAP, the CAP Work Plan for application of the preferred 
alternatives for the soil RUs will be prepared. Once the CAP Work Plan is approved by the RWQCB, the CAP 
will be implemented. As required by the RWQCB Order No. R2-2003-0080, a report documenting 
implementation of the soil corrective actions, construction completion, and groundwater monitoring results will 
be issued on or before January 30, 2007. In accordance with Task 13 of RWQCB Order No. R2-2003-0080, a 
Five- Year Status Report, which evaluates the effectiveness of the CAP for groundwater, will be issued in 
5 years following implementation of this CAP. 
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Table 2-1 
Summary of Groundwater Elevations 

Building 1349 Area 
Presidio of San Francisco, California 







Average Dfjirh 


Tcp of Casing 


GroundwatEr 




WdllD 


Date^ 


to Water ^ 


Elei'aticn 


Elo^cn 


Wen Type 






(feet) 


(feetPLLW) 


(feetPLLW) 




1349MW01 


05/24/04 


27.78 


300.44 


272.66 


MW 




03/08/04 


26.84 


300.44 


273.60 


MW 




12/01/03 


29.38 


300.44 


271.06 


MW 




08/11/03 


27.91 


300.44 


272.53 


MW 




06/02/03 


28.33 


300.44 


272.11 


MW 




03/10/03 


28.19 


300.44 


272.25 


MW 




12/02/02 


29.61 


300.44 


270.83 


MW 




08/26/02 


28.69 


300.44 


271.75 


MW 




05/28/02 


28.38 


300.44 


272.06 


MW 




03/04/02 


27.70 


300.44 


272.74 


MW 




11/26/01 


29.76 


300.44 


270.68 


MW 




08/27/01 


30.17 


300.44 


270.27 


MW 




05/08/01 


29.45 


300.44 


270.99 


MW 


1349MW02 


05/24/04 


34.20 


311.22 


277.02 


MW 




03/08/04 


34.14 


311.22 


277.08 


MW 




12/01/03 


36.66 


311.22 


274.56 


MW 




08/11/03 


35.46 


311.22 


275.76 


MW 




06/02/03 


35.03 


311.22 


276.19 


MW 




03/10/03 


35.46 


311.22 


275.76 


MW 




12/02/02 


36.98 


311.22 


274.24 


MW 




08/26/02 


35.94 


311.22 


275.28 


MW 




05/28/02 


34.95 


311.22 


276.27 


MW 




03/04/02 


35.54 


311.22 


275.68 


MW 




11/26/01 


37.75 


311.22 


273.47 


MW 




08/27/01 


36.79 


311.22 


274.43 


MW 




05/08/01 


35.47 


311.22 


275.75 


MW 


1349MW03 


08/26/02 


28.63 


300.54 


271.91 


MW 




05/28/02 


26.64 


300.54 


273.90 


MW 




03/04/02 


25.20 


300.54 


275.34 


MW 




11/26/01 


30.67 


300.54 


269.87 


MW 




08/27/01 


29.65 


300.54 


270.89 


MW 




05/08/01 


26.56 


300.54 


273.98 


MW 


1349MW03R 


05/24/04 


29.40 


304.13 


274.73 


MW 




03/08/04 


28.43 


304.13 


275.70 


MW 




12/01/03 


33.33 


304.13 


270.80 


MW 




08/11/03 


31.69 


304.13 


272.44 


MW 




06/02/03 


30.48 


304.13 


273.65 


MW 


1349MW100 


05/24/04 


32.05 


309.60 


277.55 


MW 




03/08/04 


31.63 


309.60 


277.97 


MW 




12/01/03 


34.42 


309.60 


275.18 


MW 




08/11/03 


32.98 


309.60 


276.62 


MW 




06/02/03 


32.75 


309.60 


276.85 


MW 




03/10/03 


33.30 


309.60 


276.30 


MW 




12/02/02 


34.67 


309.60 


274.93 


MW 
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Table 2-1 
Summary of Groundwater Elevations 

Building 1349 Area 
Presidio of San Francisco, California 







Average Dfjirh 


Tcp of Casing 


GroundwatEr 




WdllD 


Date^ 


to Water ^ 


Elei^aticn 


Elo^cn 


Wen Type 






(feet) 


(feetPLLW) 


(feetPLLW) 




1349MW101 


05/24/04 


32.23 


311.63 


279.40 


MW 




03/08/04 


32.90 


311.63 


278.73 


MW 




12/01/03 


35.25 


311.63 


276.38 


MW 




08/11/03 


34.14 


311.63 


277.49 


MW 




06/02/03 


33.59 


311.63 


278.04 


MW 


1349MW102 


05/24/04 


25.68 


305.68 


280.00 


MW 




03/08/04 


25.62 


305.68 


280.06 


MW 




12/01/03 


28.17 


305.68 


277.51 


MW 




08/11/03 


26.96 


305.68 


278.72 


MW 




06/02/03 


26.51 


305.68 


279.17 


MW 


1349MW103 


05/24/04 


38.40 


318.07 


279.67 


MW 




03/08/04 


38.75 


318.07 


279.32 


MW 




12/01/03 


40.69 


318.07 


277.38 


MW 




08/11/03 


39.51 


318.07 


278.56 


MW 




06/02/03 


39.33 


318.07 


278.74 


MW 


1349MW104 


05/24/04 


35.18 


314.58 


279.40 


MW 




03/08/04 


35.76 


314.58 


278.82 


MW 




12/01/03 


37.43 


314.58 


277.15 


MW 




08/11/03 


36.27 


314.58 


278.31 


MW 




06/02/03 


35.96 


314.58 


278.62 


MW 


1349MW105 


05/24/04 


33.20 


312.05 


278.85 


MW 




03/08/04 


33.71 


312.05 


278.34 


MW 




12/01/03 


34.38 


312.05 


277.67 


MW 




08/11/03 


33.77 


312.05 


278.28 


MW 




06/02/03 


34.20 


312.05 


277.85 


MW 


LF5GW100 


5/24/2004 


9.05 


229.74 


220.69 


MW 




3/8/2004 


9.1 


229.74 


220.64 


MW 




12/1/2003 


9.3 


229.74 


220.44 


MW 




8/11/2003 


6.71 


229.74 


223.03 


MW 




6/2/2003 


6.98 


229.74 


222.76 


MW 




3/10/2003 


9.1 


229.74 


220.64 


MW 




12/2/2002 


7.17 


229.74 


222.57 


MW 


LF5GW100 


8/26/2002 


5.05 


229.74 


224.69 


MW 




5/28/2002 


6.31 


229.74 


223.43 


MW 




3/4/2002 


5.25 


229.74 


224.49 


MW 




11/26/2001 


6.73 


229.74 


223.01 


MW 




8/27/2001 


11.09 


229.74 


218.65 


MW 




5/8/2001 


6.32 


229.74 


223.42 


MW 
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Table 2-1 
Summary of Groundwater Elevations 

Building 1349 Area 
Presidio of San Francisco, California 







Average Dfjirh 


Tcp of Casing 


GroundwatEr 




WdllD 


Date^ 


to Water ^ 


Elei'aticn 


Elo^cn 


Wen Type 






(feet) 


(feetPLLW) 


(feetPLLW) 




LF5GW101 


5/24/2004 


4.95 


234.36 


229.41 


MW 




3/8/2004 


3.97 


234.36 


230.39 


MW 




12/1/2003 


5.15 


234.36 


229.21 


MW 




8/11/2003 


5.95 


234.36 


228.41 


MW 




6/2/2003 


5.78 


234.36 


228.58 


MW 




3/10/2003 


6.85 


234.36 


227.51 


MW 




12/2/2002 


9.19 


234.36 


225.17 


MW 




8/26/2002 


5.84 


234.36 


228.52 


MW 




5/28/2002 


8.65 


234.36 


225.71 


MW 




3/4/2002 


6.77 


234.36 


227.59 


MW 




11/26/2001 


8.38 


234.36 


225.98 


MW 




8/27/2001 


6.66 


234.36 


227.7 


MW 




5/8/2001 


2 


234.36 


232.36 


MW 


LF5GW102 


5/24/2004 


29.67 


294.76 


265.09 


MW 




3/8/2004 


30.51 


294.76 


264.25 


MW 




12/1/2003 


31.23 


294.76 


263.53 


MW 




8/11/2003 


30.75 


294.76 


264.01 


MW 




6/2/2003 


29.35 


294.76 


265.41 


MW 


LF5GW103 


5/4/2004 


13.31 


279.12 


265.81 


MW 




3/8/2004 


13.47 


279.12 


265.65 


MW 




12/1/2003 


14.31 


279.12 


264.81 


MW 




8/11/2003 


13.45 


279.12 


265.67 


MW 




6/2/2003 


12.33 


279.12 


266.79 


MW 


LF5GW104 


5/24/2004 


25.45 


286.05 


260.6 


MW 




3/8/2004 


20.89 


286.05 


265.16 


MW 




12/1/2003 


27.06 


286.05 


258.99 


MW 




8/11/2003 


25.35 


286.05 


260.7 


MW 




6/2/2003 


23.44 


286.05 


262.61 


MW 



Notes 

1 - Data collected through May 2004 are presented. 

2 - All depth to water measurements are an average of three measurements recorded in the field. 
MW - Monitoring well 

feetPLLW - feet above Presidio lower low water vertical datum 
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Table 2-2 

Summary of Previous Site Investigation and Corrective Actions 

Building 1349 Area 

Presidio of San Francisco, Califomia 



InvesU^tioii 
Rqx>rt 


Date/BarformBd 
By 


Sunsnary of Activity 


Potential 

Contamjnaiils of 

Conoern 


Final BuUding 
13© Site 


January 1995/ 

Montgomeiiy 

Watson 


atB inv(=Kti gation conductsd in two phases at the Sitje 

Phase 1: Fouitaen soil borings wore advanced in August 1993. 

• OnegiabgiDundwatfirsanpleandSl soil sarrples were coUedEd for TPHd, BlJiX, and 
metals. 

• Analytical results indicated high soil concentrations of TPHd in the area of the former 
drainage guUy, east of Washington Boulevard. 

Phase 2: Eight soU borings wore advanced in Feihruary 1994. 

• Thirty-seven soil sanples and one groundwafer sanple were collected for TPHd and B 1 bX 
analyses. 

• A nalytical results indicated high soil concentrations of TPHd in the area of the former 
drainage guUy, east of Washington Boulevard and groundwato:. 

• Select soil sanples were analyzed for physical and biological parameters to help assess 
potential soil remediation technologies. 

• A leaking, shaUow^ undoground fuel pipe b^ween the Lank and fuel disponsmg structure 
was located and identified as a potential source area 

• High- resolution sasmic reflection study indicated up to eight bedrock lineaments at the 
site. 


TPHd 


Fiisl BuUdii^ 
]3]9Additioi»l 
Site Invesdgatioii 


M^1996/ 

Montgomeiiy 

Watson 


Phase 3: Nine soU borings wore advanced to depths ranging from ^proximabely 38 to 58 feet 
bdow^ ground surface (bgs) . 

• Relatively low concentrations of TPHd were detected from to 30 feet bgs with 
concentrations ranging from 1.0 to 7.7 mg/kg, and increasing concentrations of TPHd were 
observed in soil from 30 to 50 feet bgs ranging from 330 to 990 mg/kg. 

• TPHd was detected in three grab groundwato: sarrples at concentrations of 1, 300 ppb, 
24,000 ppb, and 4,700 ppb. Concoitrations in groundwatPf" wo.e above the cteanrp level 
of 880 ppb. 

• Three groundwater monitoring wells were installed in converted soil borings. 


TPHd 
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Table 2-2 

Summary of Previous Site Investigation and Corrective Actions 

Building 1349 Area 

Presidio of San Francisco, Califomia 



InvesU^tioii 
Rqx>rt 


Date/BarformBd 
By 


Sunsnary of Activity 


Potential 

Contamjnaiils of 

Conoern 


Abovet^jound 
StarageTank 
Closure 


Mas^l996/ 
IT Corpoiation 


Reaxoval action activities included tiie reinDval of Building 1 349 and associatEd piping. In addition, 
soil was rsnoved from the aieas at the site as follows: 

• Areal: ExcavatJonareaof qDprDximatjely25by 35feettoadepthof y.Ofeetbgs. 

• Area 2: ExcavatLonaiBciof ^proximatdy 70ty 25feettDad6pthof 12 fe^bgs. 

• Area 3: Excavationareaof qDproximatjely40by SOfeettoadepthof 13.2feetbgs. 

Confirmation sanples were colledEd for soil remaining in place. Concentrations of TPHd in soil 
ranged from 14,000 to 24,000 mg/kg beneath the communications conduit at 3.0 feet bgs. Two 
additional sanples were collected at depths of 4 and 6 feet gbs. TPHd was detected at 
concentrations of 13,000 and 14,000 mg/kg. Four sanples were collected at 12 feet 1 »js with 
concentrations of TPHd ranging from 3,200 to 10,000 mg/kg. PAHs were detected at a maximum 
concentration of 51 mg/kg for naphthalene. 


TPHd and PAHs 


Fuel Distributton 

SysljranCIosiire 

Rqx>rt 


M^1999/ 
IT Corporalion 


A portion of the Presidio- wide FDS piping reimoval corrective action Two FDS pipeline rsnoval 
actions, Mr-6 and MT-?, occurred in the vicinity of Building 1349 (IT, 1995). 

• Approximately 1,000 linear feet of 6- inch pipeline were excavated and removed from the 
Mr-6 area and 2,000 linear feet excavated and removed from MT-7. 

• Trench OLcavations were hackfiUed with ovetburdai soil from the excavations to 18 inches 
bgs and with inportsd topsoil from 18 inches bgs to ground surface 

Three EDS Ranedial Excavations (total of ^proximatdy 190 cubic yards) wore corrpleted in the 
area north of Building 1 349 at areas ovol^ping forma: Mr-6 and MT- 7 excavations. 

• Post-excavation confirmation soil sanples were collected from the bottoms and sidewalls 
of the excavations. 

• Hd.dirrDTiunoassayanalj^cal tests were pafornied on the corrfirrnation sanples as wd.1 as 
laboratory confirmation analysis based on the field immunoassay results (IT, 1999) . 

• Immunoassay and laboratory analytical results indicate that soils with TPH and PAHs 
exceeding the action levels were left in place. 

• Excavated soUs were LTTD-treated and used as barkfUl. 


TPHd TPHfo and 
PAHs 
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Table 2-2 

Summary of Previous Site Investigation and Corrective Actions 

Building 1349 Area 

Presidio of San Francisco, Califomia 



InvesU^tioii 
Rqx>rt 


Date/Barformad 
By 


Sunsnary of Acdvlty 


Potential 

Contamjnaiils of 

Conoern 


Additional 
InvesNgaticncf 
Fud Dishibuttcn 
Sysbems 


August 1999/ 
Montgomeiiy 
Watson 


Investigation ot tonneir tL> a pipeline tisidmg south trom Buiidmg 1 diy across W ashmgton Blvd. 

• Soil borings advanced at 100- foot intervals along former pipeline. 

• TPHfo not dejected above 115 mg/kg. 

• Decision document indicating "no further action" rHX)rnmended. 


None 


Draft BuUdii^ 
1349 Site 
Investi^tion 
Rqx>rt 


OctDbeir200a/ 
TieadweU & RoUo 


Soil and groundwatpr data g^ assessmait 

Total of 31 soil borings advanced to various depths. 

• Soil and grab groundwater sanples analyzed for TPHd, TPHfo and PAHs. 

• Shallow^ soil sanples coUectsd at 2. 5 f e^ bgs to 7. 5 feet bgs from nine borings from the 
formo: FDS rsxedial OLcavations and FDS trendi otcavations contained TPHd, TPHfo and 
several PAH concaitrations above their respective cleanup levels. 

• Deep soil sanples collected at 12 feet bgs and 20 feet bgs from 1349SB127 at former FDS 
remedial excavation contained TPHd at 17,000 mg/kg and naphthalene at 17 mg/kg. 

• TPHd otceedances of cleanup lei^ds detected in grab groundwater sanples coUectsd from 
borings 1349SB103, 1349SB108 and 1349SB111. 

Sevai monitDring wells installed at the site ( 1 349MW100 through 1 349MW105), including 
r^acanentwell 1349MW03R 

• Wells included in quartedy Presidio- wide groundwater monitoring network. 

• TPHd and PAHs detected at 1 349MW100 above their respective deanup levds. 

• Several OCPs detected at concentrations above screening levels at 1349MW100; most, data 
qualified or of qjparent low quality. 

• PAHs dejected in excess of deamp goals once at 1 349MW03 during Fourth Quarta: 2001 . 


TPHd, TPHfo, 
PAHs and OCPs 
(OCPs in 
groundwater only) 



Notes 

BTEX - benzene, toluene, ethylene, and xylenes 

FDS - Fuel Distribution System 

mg/kg - milligrams per kilogram 

PAHs - polycyclic aromatic hydrocarbons 

pg/L - micrograms per liter 

pg/kj - micrograms per kilogram 

2/14/2006 
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TPHd - total petroleum hydrocarbons as diesel 

TPHfo - total petroleum hydrocarbons as fuel oil (using a motor oil standard with carbon range C24rC36) 

TPHg - total petroleum hydrocarbons as gasoline. 

VOCs - volatile organic conpounds 

OCPs - Organochlorine Pesticides 

LTTD - Low Terrperature Thermal Desorption 
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Table 3-1 

Summaty of Soil Cleanup Levels 

Building 1349 Area 

Presidio of San Francisco, Caltfornia 















PiiotecJion of Groundwater 


RTotecUon oE GrauiMkvater 














Charical 


ftioteclioii of Hmmn Hiealth 
ItecreatiGnal Cleanup Levef 


RxjIiecUon Of Hunan HealUi 
Readenliii OeEinip Le«l-" 


ProtecUcn cf Eajlogcd 

Rfioq*ors 

Cleanup Level fcr Terresliial 

Rfioq*ors" 


ProliecUonofEaio^ail 

Receptors 

Cleanup Level fcr Spedal- 

Sfctus Receptors" 


Badaynund lyiebils 

Concenb^Uons f c«- S^rpaitiiiite 

SoQ* 


Resources 

Cleantf) Levd for SoU to 

Mantain Erinking Wdtsr 

Slaidsrd in Groindnaler 

Soil LessTtan Sfeet Above 

Groun*K*jr- 


Itesouroes 

CleEimqi Levfi for Soa to 

IVImiitam Driiikiiig Water 

SlandaET] in Groundwater 

Soil Greabr Than 5 feet Above 

Groundwater" 


QAFP ArcJyUcd Rtprtifl 
Linit 


1 atmralxiy DetecUon Linit 


EHecUveSoil Cleanip Lewi 
SoilOtoSfeetbgi- 


EffecUveScU aefnupLevd 
SoilStoLOfeethgi' 


EffecUveSoil CleanipLeud 

ScU Grettir Ttan lOfeet hgi 

and Less Than 

5 feet above (ymmdH^rita^' 


EEFecliveScil Qeaup Level 

Soil Greater Thai LOfeet bgi 

and Greater Thai 

5 feet stnve (pmndnatEi' 


MEl2te(ni^l^' 1 


Antimony 70 


29 




5 


3.0 






0.2 


0.25 


5 


29 


- 


- 


Aiseiic Q88 


036 


- 


10 


5.4 


- 


- 


Q2 


Q25 


5l4 


5L4 


- 


- 


Barium 12,000 


5,000 


- 


320 


230 




- 


0.2 


0.25 


320 


5>CC0 


- 


- 


BayUium 350 


140 


- 


10 


LI 


- 


- 


Ql 


Ql 


lo 


14D 


- 


- 


Cadmium 4.2 


1.7 


- 


0.017 


1.9 




- 


0.1 


0.25 


L9 


19 


- 


- 


Chromium 2,800 


1,200 


- 


4 


L700 


- 


- 


02 


Q5 


1,700 


1,700 


- 


- 


Cobalt 10,000 


4000 


- 


20 


170 




- 


0.2 


0.25 


17D 


4,CC0 


- 


- 


Copper 


-- 


- 


30 


85 


- 


- 


Q2 


Q5 


65 


- 


- 


- 


Iron 




- 




- 




- 


5.0 


10 


— 


— 


— 


— 


Leal 500 


400 


- 


160 


66 


- 


- 


Ql 


025 


leo 


400 


- 


- 


Manganese 




- 




- 




- 


0.1 


0.5 


- 


- 


- 


- 


Meroury 52 


20 


- 


Q4 


Q2 


- 


- 


Ql 


Q02 


04 


ao 


- 


- 


MckeJ 3,500 


1,400 


- 


30 


4500 




- 


0.2 


0.25 


4>S00 


4,,'ino 


- 


- 


Sdeiium 870 


360 


- 


Q2 


Q5 


- 


- 


Q2 


Q25 


03 


3GO 


- 


- 


Thallium 14 


5.7 


- 


0.15 


1.0 




- 


0.2 


0.25 


LO 


5.7 


- 


- 


Varedium 1,600 


650 


- 


2 


74 


- 


- 


1.0 


Q25 


74 


650 


- 


- 


Zinc 52,000 


22,000 




4 


160 






0.2 


1 


Leo 


22,000 


- 


- 


Or^noctilorinePesUcides(ni^l^ | 


Aldrin Q07 


Q029 




Q0039 








QOCE 


Q0017 


aooB 


aOE9 


- 


- 


alpha-BHC 0.44 


0.18 




0.062 








0.002 


0.0017 


0062 


018 


_ 


_ 


beta-BHC Q79 


Q32 




Q062 








Q002 


Q0O17 


nnp. 


Q32 


_ 


_ 


delta-BHC 0.44 


0.18 




0.062 








0.002 


0.0017 


OOB2 


018 


_ 


_ 


Clioitlane (alpha and garaiim)e Q91 


Q37 




Q009 








Q002 


Q0O17 


aoB 


Q37 


- 


- 


44-DDD 4.9 


2 




0.049 








0.002 


0.0033 


oo» 


2 


_ 


_ 


44DDE 3.5 


1.4 




0.098 








Q0O4 


Q0033 


aim 


14 


- 


- 


44-DDT 3.5 


1.4 




0.0082 








0.004 


0.0033 


OGGB2 


1.4 


_ 


_ 


DMdrin Q074 


QCB 




Q039 








QOM 


Q00B3 


aoB 


QOB 


_ 


_ 


Eiidosulfan 900 


370 




1.1 








0.002 


0.0017 


1.1 


370 


_ 


_ 


EndDsulfansulfalB 900 


370 




LI 








QOM 


Q00B3 


11 


370 


_ 


_ 


Endrin 45 


18 




0.004 








0.004 


0.0033 


OOOl 


18 


_ 


_ 


Enlrinaldelsnle 45 


18 




QOM 








QOM 


Q00B3 


aim 


18 


- 


- 


gamma-BHC 1.1 


0.44 




0.01 








0.002 


0.0017 


OOl 


044 


- 


- 


Heplachlor Q29 


Q12 




QQ17 








Q002 


Q0O17 


am? 


Q12 


- 


- 


Heptachlor epoxide 0.21 


0.088 




0.017 








0.002 


0.0017 


0017 


O0Q8 


- 


- 


Mettacychlor 750 


310 




044 








002 


0017 


Q44 


3L0 


~ 


- 


PoJyQdic AroiiHlic Hydrocartwiis (nig1q]f | 


Acenaphthen: 6,600 li 


2,700 h 


- 




- 




- 


0.33 


0.0035 


2700 


aTlOO 


- 


- 


A(snafiitiylen( 














Q33 


Q0035 


- 


- 


- 


- 


Anlhiacene 13,800 


5,900 


- 




- 


308 


- 


0.33 


0.0035 


^900 


51900 


308 


— 


BerEo{a)anlhracene 1 


Q43 


- 


- 


- 


8 


- 


Q33 


Q00B5 


o^ 


043 


8 


_ 


Benzo{a)pyiene 0.1 


0.04 


0.3 




- 


3 


- 


0.33 


0.0035 


Q(M 


QOl 


3 


- 


BerEo{b)fluDranlhene 1 


Q43 


- 


- 


- 


23 


- 


Q33 


Q00B5 


o^ 


043 


23 


_ 


Benzo{g,h,i)petylene 1,400 


620 


- 




- 


5,040 


- 


0.33 


0.0035 


620 


620 


SiOK) 


- 


BenzcXkjflirffanlhene 1 


Q43 


- 


- 


- 


23 


- 


Q33 


Q00B5 


o^ 


043 


23 


_ 


Chrysene 10 


4.3 


- 


- 


- 


54 


- 


0.33 


0.0035 


43 


43 


51 


- 


Dil]enzo(ah) anthracene Q19h 


Q078h 


- 


- 


- 


- 


- 


Q33 


Q00B5 


OOTB 


O078 


_ 


_ 


Fluoranthene 1,900 


820 


- 




- 


316 


- 


0.33 


0.0035 


aao 


820 


316 


- 


HuDiene 1,800 


770 


- 


- 


- 


60 


- 


Q33 


Q00B5 


77D 


770 


eo 


_ 


Indeno(l,2,3-cd)Pyiene 0.65 h 


0.27 h 


- 




- 




- 


0.33 


0.0035 


Q27 


Q27 


- 


- 


Ni^aiBlerE 1,100 


480 


- 


- 


- 


9 


- 


Q33 


Q00B5 


4ao 


4ao 


g 


_ 


Plienanthrene 1,400 


600 


- 




- 


86 


- 


0.33 


0.0035 


eoo 


6Q0 


86 


- 


Total CarcimgenicPAHs 13 


5.6 


- 


- 


- 


111 


- 


- 


- 


5l6 


5L6 


ill 


- 


Pyiene 1,400 


620 








241 




0.33 


0.0035 


620 


620 


2L1 


— 


PelFcdeiMnHydroairtx)iisaiidCon5(ituails(nig1^ | 


TPH(asdiesel) 3200 


1,380 


700 


- 


- 


115 


15,000 


10 


0001 


TOO 


1,380 


115 


IS^OQO 


TPH (as fuel oil)' 4500 


1,900 


980 






160 


15,000 


10 


Q005 


geo 


19(1) 


leo 


15O0O 


TPH (as giffioline) 2,400 


1,030 


610 




- 


100 


5,000 


1.0 


0.001 


610 


1,GBO 


lOO 


,=ionn 


BeiEene 1.5 


Q6 


40 






Q005 


140 


Q005 


0005 


06 


06 


aooB 


140 


Tolijene 1,200 


530 


270 




- 


0.C05 


420 


0.005 


0.005 


270 


5ao 


OGGB 


430 


EtlylhenzeiE 1,900 


840 


125 






Q009 


60 


QOlO 


Q005 


125 


SB 


Q009 


60 


Total Xylenes 2,500 


1,080 


55 






0.009 


180 


0.0O5 


0.005 


55 


i,oeo 


ocoe 


lao 



Notes 

b^- below ground surface 

Hgfkg- iiicrDgiamsperkilogiam 

Tog/kg- milligrams per kilogram 

PAHs - Poly cydic aromatic l^^diDcaiixJns 

TPH - Total petroleum l^drocarbDns 

QAPP- Quatity Assurance Project Plan 

~ = Cleamp level is not availabla 

a- Cleamp level valiES listed are oblained from Tables 1, 2 and 4 of Regional Water Qiality Control Board, SanFrandsco Bay Region, Order R2-20C8-0080, RevisedateCleanLpReqLriiernents(SCRs), Aigust20Ce. 

b- Altir)!^ the Buildirg 1349 Study AieaislocalBiwitilnapilaiTned recreational land iBe zone, rnoreoDnservativeresideritialdeaniplevelshavelKenusedtDevalualBrislt sdectCCKIls, andfadlitalefoUow 

c - Residential and ecological deamp levels are the ^pticatle deamp levels for soil from to 3 feet t^. For metals, bad^round concentrations for serpentiiite soil are selected if li^ier. 

d-ReadentialdeanLp levels are the ^pticatledeamp levels forsoU from 3 to lOfeetb^. For iDelals,lBd<pDundconcertrations for serperitiiite soil are selected if M^ier. 

e- Protection of groiindvraler resources deanip levels for soU to maintain drinMrg water standaiids in ^ 

f - Cleamp levels and tackgiDund concentrations for metals obteined from Cleamp Levds Document (FKl, 2CXE). 

g-CleanuplevelsforpetroleuritrelatedconpourilsoblaiiKdfemSCRs, OiderNo. R2-2003-080(RWQCB, 20^ 

h-Cleanip level obtained from Tatie 7-2 (Non-petroleiznconpoiinds) in the Cleanip Levels Dcx:iiment(EKl, 20Q2) 

i - These valiES also sp^ij to TFH as motor oU. 



' a remedial unit, pest remediation. 
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Table 3-2 

Summary of Groundwater Cleanup Levels 

Building 1349 Area 

Presidio of San Francisco, California 



Chemical 


QAPP Analytical 
Reporting Limits 


Laboratory Reporting 
Limits 


Drinking Water 

Groundwater Cleanup 

Level" 

(vafL) 




(lig/L) 


(lig/L) 


Petroleum Hydrocarbcns and Consbtuents | 


TPHg(C7-Cn) 


50 


50 


770 


TPHdCQrQ,) 


50 


50 


880 


TPHfo^Qi-Cje) 


300 


250 


1,200 


Benzene 


0.01 


0.5 


1.0 


Toluene 


0.05 


0.5 


150 


Ethylbenzene 


0.5 


0.5 


700 


Total Xylenes 


0.5 


0.5 


1,750 


Polycyclic Aromatic Hydrocarbons (PAHs) | 


Acenaphthene 


10 


0.2 


420' 


Acen^jtliylene 


10 


0.2 


280' 


Anthracene 


10 


0.5 


770 


Benzo(a)anthracene 


10 


0.1 


0.1 


Benzo(a)pyrene 


10 


0.1 


0.2 


Benzo(b)fluoranthene 


10 


0.2 


0.2 


Benzo(g,h,i)perylene 


10 


0.2 


150 


Benzo(k)fluoranthene 


10 


0.1 


2 


Chiysene 


10 


0.1 


20 


Dibenzo(a,h)anthracene 


10 


0.2 


0.0085''* 


Flouranlhene 


10 


0.4 


300 


Fluorene 


10 


1 


300 


N^thalene 


10 


1 


300 


Indeno( l,2,3-cd)pyiene 


10 


0.14 


0.029'* 


Phenanthrene 


10 


0.5 


230 


Pyrene 


10 


0.2 


230 


Volatile Organic Compounds (VOCs) | 


2-butanone 


10 


10 


4,200' 


Acetone 


10 


10 


700' 


Bromofonn 


0.5 


1 


100' 


Carbon disulfide 


5 


0.5 


- 


D ibromochloromethane 


0.5 


0.5 


100' 


Methyl t-butyl ether (MTBE) 


2 


0.5 


13 


Metals 1 


Aluminum 


50 


50 


- 


Antimony 


2 


1 


6 


Arsenic 


2 


1 


10 


Barium 


1 


1 


1,000 


Beryllium 


1 


1 


4 


Cadmium 


1 


1 


5 


Calcium 


50 


50 


- 


Chromium 


2 


1 


50 


Chromium VI 


0.5 


10 


2f 


Cobalt 


1 


1 


140' 


Copper 


2 


1 


1,000 


Iron 


50 


50 


- 


Lead 


1 


1 


15 


Magnesium 


50 


50 


- 


Manganese 


1 


1 


- 
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Table 3-2 

Summary of Groundwater Cleanup Levels 

Building 1349 Area 

Presidio of San Francisco, California 



Chemical 


QAPP Analytical 
Reporting Limits 


Laboratory Reporting 
Limits 


Drinking Water 

Groundwater Cleanup 

Level" 

(vafL) 




(lig/L) 


(lig/L) 


Metals 1 


Mercuiy 


0.2 


0.2 


2 


Nickel 


2 


1 


100 


Potassium 


50 


50 


- 


Selenium 


2 


1 


50 


Silver 


1 


1 


50 


Sodium 


50 


50 


- 


Thallium 


1 


1 


2 


Vanadium 


10 


1 


15'= 


Zinc 


2 


20 


5,000 


Pesticides | 


Aldrin 


0.05 


0.05 


0.002''* 


alpha-BHC 


0.05 


0.05 


— 


bete-BHC 


0.05 


0.05 


0.3 


ddta-BHC 


0.05 


0.05 


— 


gamma-BHC 


0.05 


0.05 


0.2 


Chlordane (alpha and gamma)' 


0.5 


0.05 


0.1 


4,4-DDD 


0.1 


0.01 


0.15' 


4,4-DDE 


0.1 


0.01 


0.10' 


4,4-DDT 


0.1 


0.01 


0.10' 


Dieldrin 


0.1 


0.05 


0.5 


Endosulfan 


0.1 


0.01 


42' 


Endosulfan sulfate 


0.1 


0.1 


... 


Endrin 


0.1 


0.01 


2 


Endrin aldehyde 


0.1 


0.1 


2 


Heptachlor 


0.05 


0.025 


0.0 1' 


Heptachlor epoxide 


0.05 


0.025 


0.01'' 


Methoxychlor 


0.5 


0.025 


40 



Notes 

pg/L - micrograms per liter 

--- = Cleanup level is not available. 

QAPP - Quality Assurance Project Plan 

TPHd - total petroleum hydrocarbons as diesel 

TPHg - total petroleum hydrocarbons as gasoline 

TPHfo - total petroleum hydrocarbons as fuel oil 

a - Development of Presidio- wide Cleanup Levels for Soil, Sediment, Groundwater and Surface Water, Presidio of San 

Francisco (EKl, 2002), Table 7-6, Cleanup Levels for Surface Water, Seeps, and Groundwater at the Presidio of San 

Francisco (Drinking Water Cleanup Level) or maximum contaminant levels (MCLs), if available. 

b - These values also apply to TPH as motor oil. 

c - Values are Environmental Screening Levels (ESLs) for drinking water (RWQCB, 2003b). 

d - Drinking water level is lower than laboratory reporting limit. Therefore, laboratory reporting limit is selected as 

achievable cleanup level. 

e - Cleanup level for chlordane is applied to both alpha and gamma isomers. Both isomers are reported in laboratory 

data. 
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Table 3-3 

Summary of Remedial Units and Contaminants of Concem 

Building 1349 Area 

Presidio of San Francisco, California 



RenEdial Units 


EtepOi 
(Feet) 


Eistimatecl 
SurfeoeAreti 

(Square Feet)™ 


FstiiiHted 
Thickness 

(Feet) ' • 


FstinHted 
VohnnB In-Situ 

(CuUc Yards) '" 


COCs'"' 


SOIL 1 


ShallGW Soil - Area 1 


0t]o7-9fe^bgs 


2130 


7-9 


630 


TPHd,TPHro 

B(a)P, D(a,h)A, chiysene 


Shallow Soil -Area 2 


OtoSfeetbgs 


270 


3 


30 


B(a)P, D(^h)A 


Shallow SoU - Area 3 


OtDlOfeetbgs 


405 


10 


150 


TPHd 


DPFpSoil 


10tD22fe^bgs 


70 


12 


30 


TPHd 


TdecommLinications Conduit 


OtDiefeetbgs*^' 


960 


16 


570 


TPHd, PAHs 


Total 








1410 




GROXJNDWATER | 


Building 1 349 Area GroundwatEr 


NA 


NA 


NA 


NA 


TPHd, TPHg, baizaia PAHs, OCPs, 
areaic 



Notes 

NA - Not Applicable 

TPHd - TPH as diesd fuel 

TPHfo-TPHasflieloil 

TPH - Total petroleum hydrocarbons 

B(a)P - Benzo(a)iyrene 

D(a,h)A - Dibenz(a,h)Antiiiacene 

OCPs - Organochlorine pesticides 

PAHs - Polycyclic aromatic hydrocarbons 

COCs - Contaminants of Concem 

1 - Surface area, thickness, and volume estimated using target excavation areas (Figure 5- 1). 

2 - Sixteen feet bgs assumed as an estimate for qDproximate depth of contamination before bedrock Actual depth and limits of excavation will be determined by post 
excavation confirmation sanpling. 

3 - Although metals and OCPs are not COCs for the soil RUs, they will be analyzed in soil confirmation sanples (see Table 5- 1). 
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Table 4-1 

Summary of Potential Remedial Technologies - 

Shallow Soil, Deep Soil, Telecommunications Corridor Soil and Groundwater 

Building 1349 Area 
Presidio of San Francisco, CA 



Remedial Unit 


Remedial TecIuiDlogy 


SIraUowSoil 


No Action 


Excavation and Offsite Disposal 


Capping 


Land Use Contiols 


In Situ 


BioremediatLon (Biovaitinq and Enhanced Biorsrediation) 


SVE 


DpppSdl 


No Action 


Excavation and Offsite Disposal 


Subsurface Gasping 


In Situ 


Bioremediation (Bioventing and Enhanced Biorenediation) 


SVE 


Tdeaximinicaticns 
ComdcrSoil 


No Action 


Excavation and Offsite Disposal 


Gasping 


Land Use Contiols 


In Situ 


Bioremediation (Biovaitinq and Enhanced Biorsxediation) 


SVE 


GraaniiweAear 


No Action 


Groundwater Momtoring 


Land Use Controls 


In Situ 


Enhanced Bioremediation (ORG, hydrogen peroxide) 


AirSpartjing 


Chemical Oxidation (hydrogen paoxide +iron, ozone) 


Extraction and Treatmait | 
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Table 4-2 

Screening of Soil Remediation Technologies 

Shallow Soil Remedial Unit (0 to 10 feet below ground surface) 

Building 1349 

Presidio of San Francisco, California 



Remedial Tecfanolai^r 






Tedmclogy Description 


CcxTiTEris 


Soieenincj | 


Teciinical 
EffecdvcuEss 


Iixplesnentiabality 


Cost 


Tedmciogy 
Rfdained 


NbActiMi 






Shallow soil rGmains in place and 
reduction of impacts limited to naturally- 
occuiiinq biodeqiadatioii 


Not protective of htrnian health or the 
environmsit 


Low 


Low 


Low 


Yes 


Eixcavalkn and Offiite 
EMspmsal 






Shallow soil removed with conventional 
excavating equipment, characterized, 
and disposed of at an appropriate 
facility. Effectiveness verified by 
confirmation soil sampling. 


Ranoves shallow soil contamination. 
Protective of hirnian health and 
environmait 

Uses readily availahle equipment 


H^ 


H^ 


H^ 


Yes 


C^]{]ilig 






Shallow soil cqped with a low 
peimeablesoil (10-6 aiys) orsynth^c 
matmal to irdtigatE leaching of TPH and 
PAHs from the affected soU to 
imdaiyinggroimdwatH:. Land use 
controls inplanentBd tD maintain the 
integrity of the c^. 


Readily availably low-tech equipmait 
Minimizes acposure for human and 
ecological recqitors andpotaitial 
leaching to underiying groundwater, but 
leaves contaminated soU in place. 

Would require land use control and long- 
tamO&M. 


Moderate 


Moderate 


High 


Yes 


Land Use Ccrtids 






Shallow soil remains in place and 
reduction of impacts limited to naturally- 
occurring biodegradation. Land use 
controls implemented to restrict access 
in the vicinity of impacted soil and 
maintain integrity of surface soil. 


Protective of human liealtli and 
environment, but leaves contaminated 
soil in place. Impacted soil is 2 ft bgs 
and deeper. 


Moderate 


Moderate 


Lo\v 


Yes 


In situ 


o 

(3 


■^ 

CD 

.1 
5 


Utilizes naturally occurring 
microorganisms to biodegrade organic 
constituents absorbed to soils in the 
unsaturated zone. Air irijection wells are 
installed by standard well- drilling 
metliods (vertical, angled, or horizontal) 
used in unsaturated zones. Tlie increased 
supply of oxygen (as air) serves to 
accelerate the rate of naturally occurring 
aerobic contaminarrt biodegradation. 


Uses low- profile, lo\v-tech equipment. 
Effective at degrading TPH and PAHs. 
Does not requiro handling of chemicals. 
A basic assumption of in- situ treatment 
is that the material is uniform and 
homogeneous. The shallow soil RU 
consists of discrete volumes of 
contaminated material in silty 
clay/clayey silt (slope debris and ravine 
fill and weatliered bedrock with 
evidence of secondary mineralization of 
fractures) which has low permeability 
and is heterogeneous. Tliis lithology 
\vould likely produce preferential flo\v 
paths and tlius soil would not be 
remediated uniformly. 


Low 


Moderate 


High 


No 
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Table 4-2 

Screening of Soil Remediation Technologies 

Shallow Soil Remedial Unit (0 to 10 feet below ground surface) 

Building 1349 

Presidio of San Francisco, California 



Remedial Tedmolog^ 






Tedmclogy Description 


Cornnenls 


Saneeniiicj | 


Tedmical 
EffecUvcuEss 


IirplementabiUty 


Cost 


Tedmology 
Rfdimiecl 


In Situ 


d 


o 


Uses oxygen- releasing product to time- 
release oxygen into the subsurface via 
soil borings. Tire increased supply of 
oxygen serves to accelerate the rate of 
naturally occurring aerobic corrtamrnarrt 
biodegradation. 


Uses standard drilling equipment. 
Effective at degrading 1 PH and PAHs. 
A basic assumption of in- situ treatment 
is that the mataial is uniform and 
homogeneous. The shallow soil RU 
consists of discrete voliunes of 












o 




contaminated material in silly 












^ 




clay/clayey silt (slope debris and ravine 












a 


(3 




fill and weatliered bedrock with 


Low 


Moderate 


High 


No 




2 

o 


^ 




evidence of secondary minsalization of 












pq 






fractures) \vhich has low permeability 
and is heterogeneous. Tliis lithology 
would likely produce proferential flow 
paths and tlius would not be remediated 
uniformly. Not effective in unsaturated 
soil. 














W 


Volatile constitirents absorbed to soils in 


SVE targets VOCs and some SVOCs but 














^ 


unsaturated zone are volatilized by 


not heavier hydrocarbons such as TPHd. 














s" 


applying a vacuunr. Resulting vapors 


Method is not effective to remediate 












H 




are extracted for treatment. 


slrallow soil contamination in Building 














r^ 




1^49 Study Area due to soil and 
weathered bedrock with low 


Low 


Moderate 


High 


No 




i^ 


> 
1 




permeability. Study Area lithology 
\vould likely produce preferential paths 
and thus would not be remediated 
















unifonnly. 











NatEc Etefinitions for EfFectiveriess IiuJemErtabDily and Cost 

Tedmical EfBecHveness: Technical df ectivaiess irfos tD the ability of a tEchnology to address: 1 ) the estimated area or voltmies of media requiring ranediation to med the RAOs; 2) the potaitial inpacts to 

htrnian health and the environment during inplementation and any construction; and 3) the long-tam rdiabUity and provai history of the technology with respect to the types of chanicals and conditions at the 

ates. 

incfdemeiitabilii^ Inplanoitalility rrfers to both the technical and institutional feaability of rnplanQiting a particular ranedial technology, including: 1) the liketihood of obtaining pomits and qprwals 

from regulatory agaides; 2) availability of qprjpriatEtreatmait storage and disposal facilities (TSDFs); and 3) availability of the equipmait matmals and skUledworkos necessary to rnplanQit the 

particular technology. 

Cost-EXfectJVCXIESB: Cost- effectiveness includes assessing the relative capital and operation and maintenance (OSdVI) costs associated wltli a particular technology. Costs are estimated using best engineering 
judgment at the time of the estimate. Cost-effectiveness weighs required expenditures against poterrtial benefits, and is used to eliminate options that are substantially more expensive than otlier process options 
providing tlie same level of protection. 
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Table 4-3 

Screening of Soil Remediation Technologies 

Deep Soil Remedial Unit (greater than 10 feet below ground surface) 

Building 1349 

Presidio of San Francisco, California 



Remedial Tedmcdagy 






Tedmclogy Desaiptlcn 


Cornnenls 


Saneeniiicj | 


Tedmical 
EffecUvcuEss 


In^anenlaUUty 


Cost 


Tedmalogy 
RdauKd 


NbAclkxi 






Deep soil reniains in place aiid reduction 
of impacts limited to naturally-oocumng 
tSodeCpadation. 


Itovides no additional control to prevent 
potential impacts to groundwater. 


Lo\v 


Low 


Lo\v 


Yes 


EjHBVHtkxi and Ofyte 
Di^xsal 






Deepa: soil WDtdd be removed with 
conyaitional accavatlDg equipment 
charactaized, and disposed of at an 
^propriatefadlity. Effectiveness 
wotdd be verified by confiimation 
samnliDa. 


RpRfTice of conpetent bedrock m^ 
inpede technical rffectiveness 


H^ 


ModfratE 


H^ 


Yes 


Subsurface Cai^aiig 






Assumes shallow soil excavated for 
off site disposal. Deeper soil \voiild be 
capped with a low permeable soil or 
synthetic material to mitigatE leaching of 
TPH and PAHs from the affected soil to 
the underiying groundwater. Land- use 
controls would be implemented to 
maintain tiie cap integrity. 


Method is effective to isolate soil from 
surface water infiltration, therefore 
chemicals left in place aro not readily 
leachable to groundwater. Would require 
land use control and long-tenn O&M. 


Moderate 


Moderate 


High 


Yes 


In Situ 


o 

(3 


•43 

> 
o 

(3 


Utilizes naturally occurring 
microorganisms to biodegrade organic 
constituents absorbed to soils in the 
unsaturated zone. Air iiijection wells are 
installed by standard well-drilling 
mettiods (vertical, angled, or horizontal) 
used in unsaturated zones. Tlie increased 
supply of oxygen (as air) serves to 
accelerate the rate of naturally occurring 
aerobic contaminant biodegradatiorr. 


Uses low- profile, low- tech equipment 
Effective at degrading 1 PH and PAHs. 
Does not reqLiire handling of chemicals. 
A basic assumption of in- situ treatment 
is that the material is unifonn and 
homogeneous. The deep soil RU 
consists of contaminated material in silty 
clay/clayey silt (slope debris and ravine 
fill and weatliered bedrock with 
evidence of secondary mineralization of 
fractures) and weatliered bedrock wliicli 
has low permeability and is 
heterogeneous. This lithology would 
likely produce preferential flo\v paths 
and thus soil would not be remediated 
unifonnly. 


Low 


Moderate 


High 


No 
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Table 4-3 

Screening of Soil Remediation Technologies 

Deep Soil Remedial Unit (greater than 10 feet below ground surface) 

Building 1349 

Presidio of San Francisco, California 



Remedial Tedmcdagy 






Tedmclogy Eksciiptkm 


Ccrnnenls 


Saneeniiicj | 


Tedmical 
EffecUvcuEss 


In^onealabiUty 


Cost 


TedmDiogy 
RdauKd 


In Situ 


o 

a 
s 

o 

(3 


o 

W o 

(3 


Uses oxygen- releasing product to time- 
release oxygen into the subsurface via 
soil borings. Tire increased supply of 
oxygen serves to accelerate the rate of 
naturally occurring aerobic corrtamrnarrt 
biodegradation. 


Method is not effective due to the low 
pemreable soils and bedrock wlricli 
would decrease the effectiveness of this 
technology. (See comments for 


Low 


Moderate 


iflgh 


No 


Uses standard drilling equipnrent. 


Effective at degrading TPH and PAHs. 


11 


>-, > 

O CO 

■^ 1 


Volatile constitirents absorbed to soils in 
unsaturated zone are volatilized by 
applying a vacuunr. Resulting vapors 
are extracted for treatment 


Method is not effective due to absence 
of lighter (more volatile) petroleiun 
hydrocarbons; method is not effective 
for heavier TPH fractions. In addition, 
lo\v penneabilty of soil and bedrock ^vi\\ 
impede volatilization. 


Low 


Moderate 


High 


No 



NatEc Etefinitions for EfFectiveriess, IinJemErtabDitv and Cost 

Tedmical EfFecUveness: Teiffical eff ectivaiess irfos tD the ability of a tEchnology to address: 1 ) the estLmated area or voltnnes of media requiring ranediation to meS the RAOs; 2) the potaitial irrpads to 

htmian health and the environment during inplementation and any construction; and 3) the long-tam rdiabUity and provai history of the technology with respect to the types of chaiicals and conditions at the 

sites. 

lnf)lesi£9lahflily: Implementability refers to botli the teclmical and institutional feasibility of implementing a particular remedial technology, including: 1) tlie likeliliood of obtaining pennits and approvals 
fronr regulatory agencies; 2) availability of appropriate treatnrent, storage, and disposal facilities (TSDFs); and 3) availability of the equipment, nraterials and skilled workers necessary to implement the 
particular technology. 

Cost-EfEecHveness: Cost-rff ectiveness indudes assessing the rdative c^tal and opoation and maintenance (OSdM) costs assodated with a particular technology. Costs are estimated uang best aigineaing 
judgmait at the time of the estimate Cost-df ectivaiess wa^ required expaiditures against potaitial baidits, and is used to eliminate options that are substantially more expensive than otha process options 
providing the same levd of protection 
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Table 4-4 

Screening of Soil Remediation Technologies 

Telecommunications ConidorSoil Remedial Unit 

Building 1349 

Presidio of San Francisco, California 



Remedial Tecfanolai^r 






Tedmclogy Description 


EffedrvcuEss in Teleocxmminicatlons 
Cooduit 


Soieenincj | 


Technical 
EffecdvcuEss 


InplonenlaUlity 


Cost 


Tecfanology 
Rfdidned 


NbActiMi 






Soil beneath the teleconununications 
conduit would remain in place and 
reduction of impacts limited to naturally- 
occurring biodeqiadatioii 


Not protective of human health or the 
environmait 


Low 


Low 


Low 


Yes 


EjHBVHticn and Ofyte 
Di^xsal 






Soils would be removed with 
conventional excavating equipmoit, 
characterized, and disposed of at an 
appropriate facility. Effectiveness 
would be verified by confirmation 
samDlina 


Telecommunication conduit would need 
to be rerouted. Well 1349MW100 would 
need to be abandoned and replaced. 
Presence of competent bedrock may 
impede teclinical effectiveness. 


High 


Moderate to High 


High 


Yes 


C^]{]iiig 






Soil would be cqped with a low 
permeable soil or syntiMic matmal Id 
mitigatE leaching of TPH and PAHs 
from the affected soil tD the undalying 
groundwata:. Land use controls would 
be irrplemaitjed tD maintain the intBgrity 
of the c^. 


Telecommunication conduit may provide 
pathway for water to move below cap 
and infiltrate through impacted area to 
groundwater, but expected to be minor. 

Readily available, low- tech equipment 

Would require land use control and long 

termO&M. 

Minimizes exposure to human and 

ecological rec^tDrs. 


Moderate 


Moderate 


High 


Yes 


T and Use Colids 






Soil would remain in place and reduction 
of impacts limited to naturally-occurring 
biodegradation. Land use controls 
implemented to restrict access in the 
vicinity of impacted soil and maintain 
integrity of surface soil. 


Readily availably protective of 
tdeconmunications conduit 
Leaves contamination in place Would 
not be effective for de^ soil bdow 10 
feet which contains COCs above deanrp 
leifds protective of groundwater. 


Moderate 


Moderate 


Low 


Yes 


In situ 


o 

(3 


o 

'Si 

J a 
^ a 

tu o 

(3 


l^Jses oxygen- releasing product to time- 
release oxygen into the subsurface via 
soil borings. Tlie increased supply of 
oxygen serves to accelerate the rate of 
naturally occurring aerobic contaminant 
biodegradation. 


Method is not effective due to low 
permeable bedrock and soil (see 
comments for bioventing) . Not effective 
in unsaturated soil. 


Low 


Moderate 


High 


No 
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Table 4-4 

Screening of Soil Remediation Technologies 

Telecommunications ConidorSoil Remedial Unit 

Building 1349 

Presidio of San Francisco, California 



Remedial Teciiiiclag>r 






Tedmclogy DesdipdoD 


EffecUvcuEss in Teleocxnmiilcallcns 
Cooduit 


Saneeniiicj | 


Tedmical 
EffecUvcuEss 


IirplemenlabiUty 


Cost 


Tedmalogy 
Rfdimied 


In Situ 


o 


•43 


Utilizes iiatijially occurring 
micrDoixjaiTisins to biodegiade oiganic 
constituents absoiiDed to soils in the 
unsatiiiated zone. Air iiijection wells are 
installed by standard well-drilling 
metiiods (vertical, angled, or horizontal) 
used in unsatiiiated zones. Tlie increased 
supply of oxygen (as air) serves to 


Uses low- profile, low- tech equipment 
Effective at degrading i PH and PAHs. 
Does not require handling of ch^iiicals. 
A basic assumption of in- situ treatment 
is that the material is uniform and 
homogeneous. The deep soil RU 
consists of contaminated material in silty 
clay/clayey silt (slope debris and ravine 












CD 


> 


accelerate the rate of natiiially occurring 


fill and weatiiered bedrock with 


Low 


Moderate 


High 


No 




2 

o 


m 


aerobic contaminant biodegiadatiorL 


evidence of secondary minsalization of 












m 






fractures) and weatiiered bedrock which 
has low permeability and is 
heterogeneous. This lithology would 
likely produce piefeiential flo\v paths 
and thus soil would not be lemediated 
uniformly. 












f-^ 


Volatile constitiients absorbed to soils in 


Method is not effective due to absence 












^ fH 


> -1 


unsaturated zone are volatilized by 


of lighter (moie volatile) petroleiun 












i'-P 


applying a vacuum. Resulting vapors 


hydiocarbons; method is not effective 












> 1 


are extracted for tieatinent. 


for heavier TPH fractions. In addition. 


Low 


Modeiate 


High 


No 




'■^^ 


'^1 




lo\v penneabilty of soil and bediock will 
impede volatilization. 











NatEc E>efinitJons for EfFectiveriess, ImJemErtabititv and Cost 

Tedmical EfBecUveness: Teiffical eff ectivaiess irfos tD the ability of a tEchnDlogy Id address: 1 ) the estLmated area or voltmies of media requiring ranediation Id med the RAOs; 2) the potaitial inpads Id 

htmian health and the environment during inplementation and any construction; and 3) the long-tam rdiabUity and provai history of the technology with respect to the types of chanicals and conditions at the 

ates. 

lllf)le91£Slahilily; Implementability lefers to botii the teclmical and institiitional feasibility of implementing a particular lemedial technology, including: 1) tiie likeliliood of obtaining peniiits and appiovals 
from regulatory agencies; 2) availability of appropriate treatment, storage, and disposal facilities (TSDFs); and 3) availability of the equipment, materials and skilled workers necessary to implement the 
particular technology. 

Cost-EffecUveness: Cost-rff ectiveness indtjdes assessing the rdative c^tal and opaation and maintenance (O&M) costs associated with a particular tBchnology . Costs are estimated trang best aigineaing 
judgmait at the time of the estimate Cost-df ectivaiess wa^ required expaiditures against potaitial baidits, and is trsed to eliminate options that are substantially more expenave than otha: process options 
providing the same levd of protectiorL 
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Table 4-5 

Screening of G roundwater Remediation Technologies 

Groundwater Remedial Unit 

Building 1349 

Presidio of San Francisco, California 



Raredial Tedmdogy 




Tedmdogy Descr^jtlMi 


Conments 


Scnsenhig | 


Technical 
EffecHveoBss 


In^ementabnily 


Cost 


Tedmclogy 
Rfdainecl 


NbActiMi 




Impacted giDundwater remains in place 
and reduction of impacts lirtrited to 
naturally-occurring biodeqradation. 


M^hod is not effective in monitDring 
diaiical distribution over time or 
ei^aluating the downgradiait exist of 
inpactB. NotinconpUancewith 
RWqCB Basin Plan, RWQCB Order No. 


Low 


Low 


Low 


Yes 


Existing groimdwata: wdls woiid be 
abandDDfid 


GrouodnalEr 
IVlixiUiGriiig 




InpactEd giDundwata: woiid ranain in 
place 


M^hod is df ective in monitDring 
diaiical distribution as wdl as 
moritDring natural degradation processes 
overtime and assessmg attanmait of 
deanup levds 


High 


High 


High 


Yes 


Existing groundwater wells would 
monitored for a period of up to 5 years. 


By installing new grormdwata: 
monitDring wdls near 1 349MW100, the 
actait of inpacts m^ be f ntha: 
0/dusiEd 


Two additional groundwater monitoring 
wells would be iirstalled in vicinity of 
1349MW100. 


Land Use Cortrols 




Iirpacted groundwatH: woiid ranain in 
place and use would be restricted 


Would require RWQCB changes in 
bendidal use restrictions. Not in 
conpUance with RWQCB Basin Plan, 
RWQCB Qrda-No. R2-2003-008a or 
SWRCB Resolriion 92-49. 


ModaatE 


Moderate 


Low 


Yes 


In-Situ 


o 

■a 

o 
(3 

p 

w 


Enlranced bioremediation of groundwater 
involves enhancing grD\\iii of naturally 
occurring nricroorganisnrs in order to 
promote aerobic degradation of 
contaminants. This can be done by using 
products such as ORG ® or hydrogen 
peroxide to release oxygen into tlie 
groundwater. 


ORG® can be applied actively (iiijecting 
a slurry, straight po\vder application in 
excavation, or mixture of water and 
powder in excavation) or passively (filter 
sock placed in wells) . However, 
technology Iras constraints due to site 
litliology. Anisotropic fracture flow 
network witli secondary mineralization 
lirrrits tiie effective delivery of ORG ® 
through inj ection or passive methods. 
Gontact tirrre with GOGs may be linrited 
and difficult to control. 


Low 


Moderute 


High 


No 
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Table 4-5 

Screening of G roundwater Remediation Technologies 

Groundwater Remedial Unit 

Building 1349 

Presidio of San Francisco, California 



Remedial Tedmdogy 




Tedmclogy Desciiptlai 


Comneols 


SczieenirK} | 


Technical 
EffecUvoiess 


In^ementabiUly 


Cost 


Tedmclogy 
Itfdaiiied 


In-Situ 


.s 


Air is injected through oontaminated 
aquifer by conipiessed air pinnped 
through injection wells. Air bubbles 


Saturated zone is not uniform which can 
result in imcontiolled movement of 
potentially hazardous vapors. Soil 














volatilize contaminants in saturated zone 


heterogeneity may cause some zones to 


Low 


Moderate 


High 


No 




l-l 


and are extracted from the unsaturated 


be unaffected by treatment Impacted 












< 


zone. 


zones likely \voiild not be uniformly 
treated. 










This alternative would involve the 


Oxidant contact with contaminant is 












1 


introduction of an oxidant into the 
subsurface through the existing impacted 


limited by diffusion in soils and 
weathered bedrock with low permeability 












g 

1 


monitoring well (1349MW100) and 


like clays and silts. Other liinitations 












additional locations. Upon contact. 


inclijde handling large quantities of 


Low 


Moderate 


High 


No 




organic material including petroleum 


chemicals and the potential for naturally 












s 


hydrocarbons would be rapidly oxidized. 


occuring metals solubility. 














histall groundwater extraction wells in 


M^hod is DDt effective due to low and 












2 


the vicinity of the groundwater impacts 


intetinitbait pamealility of aqiif a: and 














that exceed tlie cleanup levels. 


low and variable specific jddds of 
aqiifarrates. 


Low 


ModaatE 


H^ 


No 


Pump groundwater from tlie underiylng 




1 


aquifer to an aboveground treatment 
system. 













NatEc I>efiriM«Bf(yEEfectiveriess,IirpLeM:Hlabilitv and Cost 

Tedmical EXfecUveness: Technical rffectiveness lef OS tD the abUity of a t]echnologytD address: 1) the estimatHi area or voltm^s of media reqimlngraiiediationtDirieS the RAOs; 2) thepoteitialinpacts 

tD hitman health and the aivironment during inplanentation and any constiuction; and 3) the long-tain rdiabUity and provai listDiy of the technology with respect to the types of chaiicals and conditions at 

theatES. 

lllf)l£ll£Xlahi]ity: Implementability refers to both tlie technical and institutional feasibility of implementing a particular remedial teclinology, including: 1) the likelihood of obtaining permits and approvals 
from regulatory agencies; 2) availability of appropriate treatment, storage, and disposal facilities (TSDFs); and 3) availability of tlie equipment, materials and skilled workers necessary to implement tlie 
particular technology. 

Cost-EfBecUveness: Cost-df ectivaiess indudes assesang the relative coital and operation and mainta:iance (OSdVD costs assodated with a particular technology. Costs are estimated using best 
aiginealng judgmait at the time of the estimate Cost-df ectiva:iess wa^ required expaiditures against potaitial baidits, and is used to eliminate options that are substantially more expenave than otha: 
process options prcviding the same lei^d of protection. 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, CA 



RensdiallMts 


CAP Evaluation 
Critaia 


ShaUcHV Soil RenediallMt Alternatives | 


NoAcUco 


ExcavaUco arxi Qff-Sifce DJ^xsaL 


Cappir^ 


Land-1_fee Ccrtitte 


CftgecUve. Tlie objective of tiiisaltGanative 
is to provide no additional control or 
protection to human health or tiie 
environment for contamLnation that exists in 
the soil at the Building 1349 Area beyond 
natiDally-occurring degradation. 


Oljective. The ohgeclive of tMs alternative 
is to renxive soil contamination and dispose 
of waste matmals off-site at aponltted 
recycling and/or disposal facility, as 
^jpropriate 


OtojecUve. Tlie objective of tiiis alternative 
is to install a cap at the surface. Land Use 
Controls will be put in place to restrict 
access to tiie iirqaacted areas. 


Oljective. The objective of this alternative 
is to rmilain ^sting grouiid cova: and 
prei^ent exposure to contamination 


ShanowSril 


l)TGC±mlcal 
EEfecHveiaEss 


Tliis alternative will not address tiie area or 
volumes of impacted soil requiring 
remediation and contaminaiit mass reduction 
would be limited to natural degradation. 
Tliis alternative does not protect human 
health and the eiwironment 


Tliis alternative addresses tiie entire area and 
volume of iir^jacted soil requiring 
remediation. Potential adverse iii5)acts to 
hrmian health aixi the environment during 
in:53lementation can be readily mitigated 
using standard construction practices (e.g., 
dust control drning excavation). Excavation 
and off-site disposal lias a proven history 
with respect to the constituents of concern at 
the site and is apphcable to all soil types. 


Soil is in:q3acted 2 feet bgs and deeper Tliis 
alternative would be effective in minimizing 
future infiltiation of surface water through 
the in^Dacted soil to grornidwater and 
hmiting exposiDe of humans and ecological 
receptors to contaminatioiL Contamination 
would remain in-place in soil. 


Soil is in:53acted 2 feet bgs and deeijer Tliis 
alternative would be effective in minimizing 
exposure of hrmians and ecological 
receptors to contamination but would not be 
effective in minimizing future infiltration of 
surface water through the irrpacted soil to 
groundwater. Contamination would remain 
in-place in soil. 


2)Iiiideineiilal^ty 


This aLtesmative is imUMy to obtaiii 
approvals from regulatDiyageiaes. This 
tB±aol(y^6oesmtie:^jaie any tiGstiMt, 
storage and disposal of mataial. 


This alternative is easily inptonaitable and 
would require ort going groundwato: 
monitoring and maintaiance of the LUC. 
Two wdls would be installed to the north 
and west of wdl 1349MW100. 


This alternative is technically feasiMe Soil 
will be fficavated 2- 3 feet and propoly 
disposed b^ore construction of the c^. 
Contaminant mass reduction would be 
limited to the tiodegradation rat^ -wtich 
m^ be affected by the lack of recharge of 
nutriaitsandmoistuie: This altanarive 
would require long^tem maintaiance of the 
c^ and land use controls. 


This alternative is readily inplementable 
Contaminant mass reduction would be 
limitedtothebiodegradaLionrate This 
altanative would require long^tam 
maintenance of the land use controls. 


3) Cost-EfifectivESKSs 


Although relatively low to no cost, this 
remedy provides no protection to human 
health and tlie eiwironment 


Tliis alternative has a higlier cost to 
in:53lement but provides a greater level of 
protection of human liealtii and the 
environment tiian the no action alternative. 


Tliis alternative has moderate capital costs 
associated witii the capping of tiie sinf ace 
soil but would require long-term O&M costs 
nsking it a higher cost alternative. 


Tliis alternative is relatively low in capital 
costs and provides a moderate level of 
protection for hrnnan health and tiie 
environment Tliis alternative would require 
O&M annual costs. 


1 


SunnHry of EvaluatiGn Critoia for Shalloiv 
Soil 


Alternative IS Not Reoonxnended. 

Concaitiations in soil are greaterthan 
^plicahle deamip levds and m^ pose an 
imaccqtahle risk to human health and the 
mvtronmaiL 


AlbesTiHUve is ReocmTEnded as the 
PrefesTBd RemBdy fcr iheShEdloivScil 

RU. Tliis alternative would provide a 
permanent solution and removes tiie 
in:5Dacted soil to levels below apphcable 
cleanup standards. 


Alternative IS Not Reoonxnended. 

Concaitrations in soil are greaterthan 
applicable cleanup levds and piutection of 
huimn health and ecological recqtors relies 
on long^tem O&M of c^ and land use 
controls. Contamination renainsinr place in 
soil. 


AtbemaUve is Not ReocraTESided. 

Concentrations in soil are greater tiian 
apphcable cleanr^) levels and protection of 
hrmian healtii aixi ecological receptors rehes 
on long-term maintenance of land use 
controls. Contamination remains in-place in 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, CA 



Ranedial Unils 


CAPEvahjaUcD 
CrttEria 


DeqjScilReinBdiaHJnitAltenBtiMS | 


NdAcHcii 


Excavijilcnand QEfeilie Di^Xxal 


Subsurfeoe Cappng 


Ol^GCtivei The objective of tills alteniative is to provide 
iio additional conttol for contairaiiation that edsts in the 
sou at the Bvrilding 1349 Aiea beyond naturally-occvirring 
degradation. 


CtojectivB. The objective of this alternative is to remove 
soil contamination and dispose of waste materials off- site 
at a permitted recycling and/or disposal facility, as 
^ptopriate. 


Objtxiivei The objectrve of this alternative is to install a 
cap at approximately 10 feet bgs (assuming that tire 
Shallow Soil RU is excavated to 10 feet bgs). Larrd Use 
Controls wiU be put in place to restrict access to the 
impacted deep soil. 


VeepSril 


1) TedmicEjl 
Eifectiv^enesB 


Tliis alternative wiU not be able to address tlie area or 
volmnes of impacted soil requiring remediation aiid 
contaminant mass reduction worrld be limited to natural 
degradatioiL This alternative would not be effective in 
reducing cliemical concentrations to levels protective of 
(groundwater. 


Tliis alternative is easily iniplementable and would require 
on-going groundwater monitoring and maintenance of the 
LUC. Two wells worrld be installed to the rxjrth and west 
of well 1349MW100. 


Tliis alternative would be effective in minimizing future 
infiltration of surface water tlirough tlie impacted soil to 
groundwater. Contamination would remain in- place in 
soil. 


3) Inplementability 


This alternative is unlikely to obtain ^provals from 
regulatory agencies. This technology does not require ariy 
treatment, storage, and disposal facilities of material 


This alternative would likely obtain ^provals from 
regulatory agencies. Appropriate TSDFs for off-site 
disposal of excavated soil are available. The equipment, 
mderials, and skilled workers for excavation and off-site 
disposal of irrpacted soil are readily available. There is a 
possibility that excavation will not be feasible due to 
presence of bedrock or slope stability. 


This alternative is technically feasible if the shallow soils 
are excavated as part of the remediation of the Shallow 
Soil RU ( preferred alternative is excavation) . Before the 
excavation is backfilled an inpermeable c^ will be 
constructed at ^proximately 10 fe^ bgs. Contaminant 
mass reduction would be limited to the biodegradation 
rate, wttch m^ be affected by the lack of recharge of 
nutrients and moisture. This alternative would require 
long-term maintenance of the c^ and land use controls 
This alternative would require long-term maintenance of 
the c^ and land use controls to safeguard the integrity of 
the cap. 


3) Cost-EfEednMEnEss 


Altlrough relatively low to no cost this remedy provides 
very httle protection to groundwater resources. 


Tliis alternative has a moderate capital cost to implement 
but provides a greater level of protection for grormdwater 
resources than the no action alternative 


Tliis alternative has a high cost associated with the 
capping of tlie deep soil at a depth belowf grormd surface 
and worrld require long-term O&M costs. 


1 


SurmBry cf EvaluBilcnCriteila fcr Dbej) 
Scil 


AltEmativeisNotReocmTEnded. Concentrations in soil 
are greater than ^plicahle cleanup levels and m^ pose an 
unacceptable risk to groundwater resourx;es. 


AltFsnative is RfiocemrEsiclBd asthe nTEfesxed ResTBdy 
fcr the Deqj Scil RU. This alternative would provide a 
pennanent solution and removes the impacted soil to 
levels below applicable cleanrrp standards. If bedrock 
conditions preclude excavation of all impacted soil, the 
contamination wdll be left in- place and groundwater 
nxinitoring will be conducted to confirm tlrat groundwater 
is not impacted by soil COCs. Current and liistorical 
groundwater data from well 1349MW103 demonstrate tlrat 
soil Iras not impacted groundwater in the area 


AltEmativeisNatReocmTEnded. Concentrations in soil 
are greater than ^plicable cleanup levels and protection of 
groundwater relies on long-term O&M of c^ and land use 
controls Contamination remains in-place in soil. 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, CA 



RsTBdiaHJrats 


CAPEvaluatiMi 
Criteria 


Tdeocnmmicaticns Ccxridcx' Rcnsdial l^t AltEmalives | 


NoAdlco 


ExcavaUcnand Qfifette Oi^xKal 


Capping 


L^and LfeeCcaAncte 


QbjecUvia Tlie objective of this altjemative 
is to provide no additional contirol or 
protection to human lieallii or tiie 
eawirormient for contamination tiiat exists 
in the soil at tiie Building 1349 Area 
beyond naturally-occurring degradation 


01:^Gctiv& The objective of this alternative 
is to remove soil contamination and 
dispose of waste materials off- site at a 
permitted recycling and/or disposal facility, 
as ^proprlate. 


Objectives Tlie objective of tiiis alternative 
is to install a cap at liie surface. Land Use 
Controls will be put in place to restrict 
access to the iir5)acted areas. 


OlgGctiv& The objective of this alternative 
is to maintain existing ground cover and 
prevent exposure to contaninatioa 


Tdeonrminicaticxs 
CcnduitScil 


l)Teci3nlcal 
E£fecth^Eiiess 


This alternative wiH ixjt address liie area or 
vohnnes of iirpacted soil requiring 
leoiediation and contaminant mass 
leduction would be limited to natural 
degradation. Tliis alternative does ixjt 
piotect human health and the environment 


Tliis alternative is able to address liie entire 
area and vohmie of rn:53acted soil requiring 
remediation. Potential adverse rn:53acts to 
human health and the environment during 
rn:5jlementation can be readily mitigated 
using staixiard conshnction practices (e.g., 
dust control during excavation). 
Excavation and off-site disposal has a 
proven liistory wdth respect to the 
constituents of coiK:em at liie site 


SoU is rn:53acted 3 feet bgs and deeper. 
This alternative would be effective 
minimiziiig iiifQtcation of surface water 
liirDugh tiie iirqjacted soil to groundwater, 
except for minor infiltcation from water 
wdthiu the conduit and hmiting exposure 
of humans and ecological receptors to 
contamination. Contamination would 
reniaui in-place in sod. 


Soil is iir^jacted 3 feet bgs and deeper. 
Tliis alternative would be effective in 
miiiiniizing exposure of humans and 
ecological receptors to contamination but 
would not be effective in niuiimizing futiDe 
infillration of surface water tiirough tiie 
in:5Dacted soil to groundwater. 
Contamination would remain in-place in 
soU. 


2)Iir|denmtaWlity 


This alternative is unlikely to obtain 
^prDvalsfnom regulatory agencies. This 
technology does not require any treatment, 
storage, and disposal of materials 


This alternative is easily inplementable 
and would require on-going groundwater 
monitoring and maintenance of the LUC. 
Two wells would be Installed to the north 
and west of well 1349MW100. 


This alternative is technically feasible. Soil 
will be excavated 2-3 feet and properiy 
disposed before consLiuction of the c^. 
Contaminant mass reduction would be 
limited to the blodegradation rate, v\^ch 
m^ be affected hy the lack of recharge of 
nutrients and moisture. This alternative 
would require long-term maintenance of 
the c^ and land use controls 


This alternative is readily inplementable. 
Contaminant mass reduction would be 
limited to the blodegradation rate. This 
altesnative would require long-term 
maintenance of the land use controls. 


3) Cost-EffectiviEiiess 


Although relatively low to no cost Ihis 
leoiedy provides no protection to human 
health and liie environment 


This alternative has a liigher cost to 
rn:5Dlemeiit but provides a greater level of 
protection of human liealth aixi liie 
environment than the no action alternative. 


This alternative lias liigh capital cost 
associated witii liie capping of the surface 
soil and would reqrrire long-term O&M 
costs. 


Tins alternative is relatively low in cost and 
provides a moderate level of protection for 
human health and the environment This 
alteraiative would require O&M costs. 


1 


SumiBry c£ Evaluaticxi CritEria fOT 
TdeoMimmicatiMK Oxiduit Sdl 


AltEmative is Nbt Reocxinmded. 

Concentrations in soil are greater than 
^plicable cleanup levels and m^ pose an 
unacceptable risk to human health and the 
envlrDnment 


AltesTiative is RfiociTiTESided asthe 
FYtfesTBd ResTBdy fcr the 
TeieocnrnxmicatlcnsScilRLJ. This 
alteanative would provide a permanent 
solution and removes tiie iir^jacted soil to 
levels below? applicable clearn^) standards. 
If bedrock conditions preclude excavation 
of aU impacted soU, the contamination wdU 
be left in-place and groundwater 
monitoring will be conducted to address 
groundwater rn:5Dacts in tiie vicinity of well 
1349MW100. 


AltEmative is Nbt Reocxinmded. 

Concentrations in soil are greater than 
^pllcable cleanup levels and prctection of 
human health and ecological receptors 
relies on long-term maintenance of c^ and 
land use controla Contamination remains 
in-place in soil. 


AlteiTiatJve is Not RficciTiTESided. 

Concentrations in soil are greater than 
applicable cleainqj levels and protection of 
human health and ecological receptors 
relies on long-tenn maintenance of land use 
contiols. Contamination remains in-place 
in soil. 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, CA 



Renedial Units 


CAP Evaluadcxi Criteria 




GroundwabEr REmedial Urdt Alternatives | 


NoAcUcn 


GroundvxBtjET IVfctntcalnty 


Limdtte Ccetncte 


Objective. Tlie objective of this alternative is to provide 
no additioiial control or protection to human health or the 
oivironment for contamiiiation tliat exists in groundwater 
at the Building 1349 Area. It includes abandoning the 
current groundwater nianitoring network and tenniiiatrng 
groraxlwater nxjnitoring. 


Oljectiv& The objective of this alternative is to monitor 
groundwater Lu assess attainment of cleanup levels, 
confirm the extent of the plume, and assess if selected 
soil remedies have a positive effect on the dissolved- 
phase concentrations. A Land Use Control (LUC) would 
be inplemented to lesUict use of groundwater as a 
drinking water supply until cleanup levels are attained 


Objectives. The objective of tins altemative is to restrict 
usage of groundwater. 


GrounduotEr 


1) Technical Effectiveness 


This alternative will not address the dissolved- phase 
concenttations exceeding the cleanup levels Although 
use of groundwater is unlikely, this alternative is not 
effective in maintaining beneficial use of groundwater as 
a drinking water supply. This alternative will not 
confirm if natural degradation of COCs is occurring. 


This alternative is effective in adequately monitoring the 
spatial distribution and COC concentrations over time of 
the dissolved- phase plume and confirm if nah iral 
degradation is occurring. By installing two new 
groundwater wells to the north and west of well 
1349MW100, the extent of inpacts can be evaluated 
The Five-Y ear Status Report will demonstrate 
effectiveness of remedy to achieve cleanup levels. 


This altemative will not address the dissolved- phase 
concentrations exceeding the cleanup levels Although 
use of groundwater is unlikely, this altemative is not 
effective in maintaining beneficial use of groundwater as 
a drinking water supply. 


2) IirplEiTEEtability 


This alteniative is unUlffily to obtain approvals from 
regulatory agencies and is not in accordance with tlie 
RWQCB plans and policies. This technology does not 
require any treatnieni, storage, and disposal of material. 


Tills alternative is easdy iniplementable and woiild 
require on-going groundwater nxsnitoring and 
maintenance of the LUC. Two weQs would be installed 
to tlie north and west of weU 1349MW100. 


This altemative is unUlffily to obtain approvals from 
regulatory agencies and is not in accordance with tlie 
RWQCB plans and policies. Tills technology does not 
require any treatment, storage, and disposal of material. 
This altemative requires long-tenn niaintenarice of the 
land use controls. 


3) Cost-EffectivenEss 


Although relatively low to no cost, this remedy provides 
very little protection of groundwater as a domestic supply. 


This alternative has a high cost 


Although relatively low cost, this remedy provides veiy 
little protection of groundwater as a domestic supply. 


1 


SumTBiy d Evaluaticxi Criteria icx^ 
Groundwater 


ABjEmBftive is ^Jot ReocanrEnded. Concentratioris in 
groundwater aie greater tlian apphcable cleanup levels. 
This alternative is not in accordance witli RWQCB plans 
and poUdes. 


AltEmabve is ReccmrEnded as tie Preferred 
Remedy fcrthB Groundwater RU. Based on the 
localized nature of the groundwater inpacts and the 
concentrations of TPH and OCPs, tills altemative is 
reasonable and the additional groundwater monitoring 
would be conducted to confirm attainment of cleanup 
levds or demonstration of decreasing COC trends. 
Monitoring will also df+ermine if natural degradation 
processes are occurring. The Five-Year Status Report 
will demonstrate the effectiveness of the remedy. An 
LUC will be inplemented in conjuction with monitoring 
during the initial Syear period to restrict localized use of 
groundwater Applicability of continued need for LUCs 
will be evaluated as part of the Five-Y ear Status Report 
pending results of groundwater monitoring. 


AlbEsnative is Not ReocraiEnded. Concentrations in 
groundwater aro greater tlian apphcable cleanirp levels. 
This altemative is iK)t in accordance wdtli RWQCB plans 
and poUdes. 
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Table 5-1 

Proposed Soil Confirmation Sampling and Analysis Summary 

Building 1349 

Presidio of San Francisco, California 



RoiBdial Units 


Defitfa 
ffeet) 


Estimated 
SurfoceArea 
(SquareFeet) 


Estimated 

Thickness 

(Feet) 


Estimated Vdume 

In-Stu 

(CuUcYaitb) 


COCs 


CcnQnTBllcn Sdl 
Sanples*"' 


Total Nunftier 

of 
Conflimation 
SoilSanfdes 


CheiricalAiHtyses'^ 


Boltcm 


SldenoU 


TPHa 

TPHd, 
TPHEo 


PAHs 


Metals 


OCF^ 


Shallow Soil (AiBa 1) 


Oto?- 9feetbgs 


2130 


7-9 


630 


TPHa,TPHfo 

B(A)P 

D(a,h)A, 

Chrysene 


3 


15 


18 -1-2 duplicate! 


20 


20 


20 


20 


Sliallow Soil (AiBa 2) 


OtoSfeetbgs 


270 


3 


30 


B(a)P, 
D(a,h)A 


2 


8 


10-1-1 duplicate 


11 


11 


11 


11 


SliallowSoiKAiBaS) 


Oto 10 feet bgs 


405 


10 


150 


TPHfl 


1 


8 


9 -M duplicate 


10 


10 


10 


10 


Deep Soil 


10 to 22 feet bgs 


70 


12 


30 


TPHfl 


1 


4 


5 -t- 1 duplicate 


6 


6 


6 


6 


Teleoomniimications 
Corridor Soil 


Oto 16 feet bgs 


960 


16 


570 


TPHd, PAHs 


2 


24 


26 1- 3 duplicate; 


29 


29 


29 


29 



Notes 

1 - Confirmation soil sanples m^ change based on obsavations and actual size of a;cavation duiing field activities. Minununi fiEquency as follows: 

SidewaU confirmation sairples will be coUected at a ftequaicy of 1 sanple pa: eveiy 50 linear feet or one sanple pa: sidewaU assuming four sidewaUs. 
Bottoni confiirnation sanples wUl be collected at a frequency of 1 satrple pa 625 square fed: 

2 - Proposed excavation dqflis m^ span more than one deanup level zone SidewaU confirmation sanples wiU be collected from the ^proximate rtidr point of each potential deanup levd zone at each a;cavation area 
Potential zones are as follows: 



Shallow Son (Area 1): 
Shallow Son (Area 2): 
Shallow Son (Area 3): 



): IsanplepaO-Sfeetbgs; 2 sanples pa 3-10 fed; bgs for excavations atendingdeqjerthan 8 feet bgs or 1 sarrple per 3- 8 fed bgs for excavations atending to 8 fed bgs or less. 
;): lsanplepa0-3fedbgs. 

1): Isanplepa0-3feetbgsandlsanpleper5-10fedbgs. 
DeqjSoU: 1 sanple per >10 feet bgs and bottom of excavation 

Tdecommunications Corridor lsan:plepa0-3fedbgs; lsan:plepa3-10fedbgs; Isanple pa >10 fed bgs and >5 fed above groundwater; andlsanplewithin5fedof groundwata. 
3 - Chemical andyses wiU be conducted as follows: 

TPHd/fc/g - total pdroleumhydiocarbons as diesd, fud oil, and gasoline - USEPA Mettiod 8015 modified and USEPA Mettiod 363QA - Silica Gd Cleanup 
PAHs - polycyldc aromatic hydrocarbons - EPA Mdiiod 8270C 

Metals - 16 Metds - Sb, As, Ba, B^ Cr, Cd Co, Cu, F^ Pb, Mn, M, Se, 11, V, and Zn - EPA Mdiiod 6000/7000 series 
OCPs - organochlorine pestiddes - EPA Mdiiod 8081 
B(^P- Baizo(a)Pyiene 
D(a,h.)A - Dibenzo(a,h.)Anthracaie 
bgs- Bdow ground surface 
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Table 5-2 

Proposed Groundwater Sampling Program 

Building 1349 

Presidio of San Francisco, California 



JMcnllctlroWen 


WeJl Status 


RsTBdlan-Mt 


Sarrplincj 
Frequency 


G€nes:al 

CteiTistry(l) 

(various iTEthods) 


TotEd PebTcJeum 

Hydmrarbcns by 

EPA Mettod 8015 

Modifled 


Pciycydlc 

ArcBTBtic 

Hydrocarbcns by 

EPAIVfeUiDd 

i52/0C 


VcJataeOr^mlc 

CcBTpoundsby 

EPAIVlEthDd 

B2EOB 


IMsscJvBd IVfetals 
by EPA IVlEttod 

Series finrryTOOO 
(2) 


Orc^noclilcririe 

PesUddesby EPA 

IVfethodBOBl 


1349MW01 


ExistiiKj Well 


Telecommunications Corridor RU 
aiid Groundwater RU 


Q 


X 


X 


X 


X 


X 


X 


1349MW02 


ExistingWell 


Tdecommunications CoiridDr RU 
and Groundwata: RU 


Q 


X 


X 


X 


X 


X 


X 


1349MW03R 


Existing Well 


Gromidwater RU 


Q 


X 


X 


X 


X 


X 


X 


1349MW100R 


NewWell 

(Replacanaitfor 

1349MW100) 


Deep Soil RU 

Tdecommunications Corridor 

RU andGiDimdwata-RU 


Q 


X 


X 


X 


X 


X 


X 


13i9MW101 


ExistiiKjWell 


Gromidwater RU 


o 


X 


X 


X 


X 


X 


X 


1349MW102 


ExistingWell 


Tdecommunications Corridor RU 
and Groundwata: RU 


Q 


X 


X 


X 


X 


X 


X 


1349MW103R 


NewWeU 
(Replacement for 

1349MW103) 


Deep Soil RU and Gromidwater 
RU 


o 


X 


X 


X 


X 


X 


X 


1349MW104 


ExistingWell 


Deep Sou RU and Groundwata: 
RU 


Q 


X 


X 


X 


X 


X 


X 


13i9MW105 


ExistingWell 


Deep Soil RU and Gromidwater 
RU 


o 


X 


X 


X 


X 


X 


X 


1349MW106 


NewWell 


Tdecommunicattons Corridor RU 
and Groundwata- RU 


Q 


X 


X 


X 


X 


X 


X 


13i9MW107 


NewWeU 


Telecommmiications Corridor RU 
and Groundwater RU 


O 


X 


X 


X 


X 


X 


X 



Nates 

Q- SanplingwilloccuronaquartHiybaasforarninimumof oneyear. San^itngfrequary for all wdls will be eiraluated and acjustedaccoidin^y for the lanainda: of the five-year rnor^ 

listed in Section 5.3. 

(1): San^ies will be analyzed for genaBlchanistiyparanietaBindudingaLkaLinityCtotalXlicarfMnat^ ca±onat^ chloride fluoride nitrate as H nitrite as H and sulfate (by various analytical methods); sulfide (EPA 

376.2/SW9030); total dissolved solids (EPA 160.1); total organic carfDon (TOC; SW9060); and fidd parameters pH, DO, conducttvity, tarpaature and turbidity. 

(2): 22 Mdals- Al, Sb, As, Ba, Be, Cc Cd Ca, Co, Cu, F^ Pb, Mg Mh, M, K, Ag Na, Se, Tl, V, andZn. 
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NOTES: 

1 . DRAWING NOT TO SCALE. 

2. DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL AND ROLLO, OCTOBER 2003. 



8/24/05 SYR-85 EAB 
Presidio Trust-Building 1349 
Q:\Presidio-Trust\Final-Corrective-Action-Plan\mxd\site location, mxd 



THE PRESIDIO TRUST 
SAN FRANCISCO, CALIFORNIA 

FINAL CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 
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FIGURE 
1-1 



FM06040T02 




NOTES: 

1 . BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION REPORT, 
TREADWELL & ROLLO, OCTOBER 2003. 

2. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY STUDY MAIN 
INSTALLATION SITES (EKI, 2003). 

3. HORIZONTAL DATUM: NAD27,CA STATE PLANE COORDINATES, ZONE 

3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN VERTICAL 
DATUM, NAVD88. 



100 
^Feet 



GRAPHIC SCALE 



LEGEND: 
^ PREVIOUS INSTALLED GROUNDWATER 

MONITORING WELL 

PHASE 1 LOCATIONS 
A SOURCE-SPECIFIC SOIL BORING 
■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

^ GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS _ 

• SOIL BORING 

• HAND AUGER SAMPLE 

^ GROUNDWATER MONITORING WELL 
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HISTORIC SAMPLE LOCATIONS 



SOIL BORING LOCATION ■ 
SOIL BORING LOCATION ■ 
SOIL BORING LOCATION ■ 



PHASE 1 BY M-W 
PHASE 2 BY M-W 
PHASE 3 BY M-W 



SURFACE SOIL LOCATION - PHASE 3 BY M-W 
FDS PIPELINE SAMPLE LOCATION 
SOIL BORING LOCATION - FDS 
PIPELINE RELEASEASSESSMENT — 

TOPOGRAPHIC CONTOURS 



FORMER BUILDING 1349 

REMEDIAL EXCAVATION 

AREA (1995) 

FORMER FDS REMEDIAL 

EXCAVATIONS 



o 



FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 



1344] BUILDINGAND NUMBER 

COMMUNICATIONS 

CONDUIT 



(CONTOUR INTERVAL : 5 FT) 
(CONTOUR INTERVAL : 1 FT) 

APPROXIMATE LINE OF CROSS 
SECTION FOR FIGURE 2-2 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 
INFERRED FAULT 



FORMER PIPE 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FDS TRENCH EXCAVATION 

FORMER ABOVEGROUND 
STORAGE TANK (AST) 
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BUILDING 1349 SOIL AND 
GROUNDWATER SAMPLE LOCATIONS 
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FIGURE 

1-2 



LEGEND: 

FORMER FDS PIPELINE 

FORMER PIPELINE TO BUILDING 1773 



L: 0N = «. OFF=REF« 

P: PAGESET/PLT-BLl 

8/24/05 SYR-85-DUW DMW GHS 

32803002/3D/32B033D2.DWG 




THE PRESIDIO TRUST 

SAN FRANSISCO. CALIFORNIA 

FINAL CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



BUILDING 1349 AREA 3-D MAP 
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FIGURE 

2-1 
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LEGEND: 



c 
(278.62') 
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— 



WELL/BORING ID 



GROUNDWATER TABLE (APPROXIMATE) 
GROUNDWATER ELEVATION (JUNE 2003 DATA) 
-SCREEN INTERVAL 
BOTTOM OF WELL/BORING 



I: PRES1.BMP 

L: ON-*. OFF=REF» 

P: PAGESET/PLT-BLl 

8/24/05 SYR-85-NJR NJR GHS 

32803002/32803V01.DWG 



CONTROLLED DENSITY FILL (CDF) 

FILL 

OVERBURDEN 

FRANCISCAN SILTSTONE 

FRANCISCAN FM. SERPENTINITE 

FRANCISCAN FM. SILTSTONE/SHALE 

INFERRED FAULT WITH RELATIVE MOTION 



NOTE: 

BORINGS SHOWN ON CROSS-SECTION ONLY INCLUDE PHASE 1 AND 
PHASE 2 BORINGS BY TREADWELL & ROLLO THAT FALL ON OR IN 
CLOSE PROXIMITY TO LINE A-A' AND EXTEND TO INTERPRETED 
BEDROCK OR INCLUDE RELEVANT CONTACTS BETWEEN FILL AND 
UNDISTURBED MATERIALS. SOME BORINGS PROJECTED ONTO LINE OF 
CROSS-SECTION, AS INDICATED, TO PROVIDE OVERBURDEN/BEDROCK 
CONTACT DATA WHERE NONE EXIST PROXIMATE TO LINE OF 
CROSS-SECTION. 

30' 60' 



APPROXIMATE HORIZONTAL SCALE 
10' 20' 



APPROXIMATE VERTICAL SCALE 
(VERTICAL DATUM: PRESIDIO LOWER 
LOW WATER-FT PLLW) 
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CONCEPTUAL STRATIGRAPHIC 
CROSS-SECTION A -A' 
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FIGURE 

2-2 
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LEGEND: 

1349MW02 GROUNDWATER MONITORING WELL 
^^^^ ^ MAY 2004 GROUNDWATER ELEVATION 

^. APPROXIMATE DIRECTION OF 
'^ GROUNDWATER FLOW 



GROUNDWATER ELEVATION CONTOUR 
(CONTOUR INTERVAL: 10 FT) 
(DASHED WHERE INFERRED) 

FORMER REMEDIATION SITE 
EXCAVATION BOUNDARY 



■ ■ ■ ■ i GROUNDWATER BASIN BOUNDARY 

INFERRED FAULT 

TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL : 5 FT) 

?344 BUILDING AND NUMBER 



NOTES: 

1 . GROUNDWATER ELEVATION DATA COLLECTED MAY 2004. 

2. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL & ROLLO, OCTOBER 2003. 

3. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

4. HORIZONTAL DATUM: NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH 
AMERICAN VERTICAL DATUM, NAVD88 (GROUNDWATER) 
PRESIDIO LOWER LOW WATER (FT PLLW). 
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Hpeet 



GRAPHIC SCALE 



8/24/05 SYR-85EAB 

Presidio Trust- Building 1349 

Q:/Presidio-Trust/Final-Corrective-Action-Plan/mxd/GW-Elevation.mxd 



THE PRESIDIO TRUST 
SAN FRANCISCO, CALIFORNIA 

FINAL CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



GROUNDWATER ELEVATION 
CONTOUR MAP 
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LEGEND: 

1349MW02 GROUNDWATER MONITORING WELL WITH 
^ STIFF DIAGRAM OF CATION/ANION 

CONCENTRATIONS 



FORMER REMEDIATION SITE 
EXCAVATION BOUNDARY 

GROUNDWATER BASIN BOUNDARY 



INFERRED FAULT 

TOPOGRAPHIC CONTOURS 
(CONTOUR INTERVAL : 5 FT) 

1344 BUILDING AND NUMBER 



NOTES: 

1. STIFF DIAGRAMS BASED ON A 0-25 meq/l CATION/ANION SCALE. 

2. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL& ROLLO, OCTOBER 2003. 

3. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

4. HORIZONTAL DATUM: NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH 
AMERICAN VERTICAL DATUM, NAVD88 (GROUNDWATER) 
PRESIDIO LOWER LOW WATER (FT PLLW). 
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STIFF DIAGRAMS SHOWING MAJOR 

CATION/ANION CONCENTRATION - 

MARCH 2004 DATA 
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FIGURE 

2-3A 



[DEPTH IN FEET BGS] 



1349SB122 [3] [3.5]-DU 

TPHd 88A-01990A-01 

TPHfo 190 1,900 

B(a)P 33 45 



-DUPLICATE SAMPLE 
— DATA QUALIFIERS 

VALUES IN PINK ARE 
ABOVE CLEANUP LEVELS 

TPHD - TPHAS DIESEL 

TPHD-UNK- UNKNOWN TPHD 

(CHROMATOGRAM DOES NOT MATCH STANDARD) 

TPHFO - TPHAS FUEL OIL 

TPHI - TPH BY IMMUNOASSAY 

TPHD-E - TPHD ANALYZED AS TPH EXTRACTABLE 

PAHI - PAH BY IMMUNOASSAY 

B(A)P - BENZO(A)PYRENE 

D(A,H)A - DIBENZO(A,H)-ANTHRACENE 

1.800 VALUES IN PINK AND ITALICS INDICATE THE DETECTED 

CONCENTRATION OF TPHD-UNK EXCEEDS THE ASSOCIATED 
TPHD SOIL CLEANUP LEVELS, ALTHOUGH TPHD SOIL CLEANUP 
LEVELS DO NOT APPLY TO TPHD-UNK CONCENTRATIONS. 



FM06040T02- 



'. FM06040T01 




FM06043W01 




FM06043W04 [4] 

TPHI >1,380 

PAHI >5 

B(a)P 0.36 

TPHd 1,400 



1349SB127 [2.5] [4.5] [5] 

Chrysene 0.021 J 19 J <0.0082 



FM06043W05 [6.5] 

TPHI >1380 

PAHI >5 



~, FM06041T01 




joo-' 



FM07044W09 

TPHI 
PAHI 
B(a)P 


[3.5] 

>1,380 
>5 

0.3 


,-' 1349MW1,^/ 
1349SB127"* 


FM07044W08 [4] 

TPHI >1,380 
PAHI >6 




,\ 



1349My\/01 



,1349MW104- 



FM07043T0: 
1349SB24- 



1349SB125 

TPHd 
TPHfo 



[5] [6.5] [7]-DU [10] 

11,000 A-01 5,500 A-01 2,100 A-01 <1.1 
6,200 3,600 1,300 <11 



1349SB123 [2] [5] [6.6] [7]-DU 

B(a)P 0.048 0.046 J <0.0076 <0.0074 



-1349SB29 






FDSSB227- 




FM07044T1 

FM07044T1 
FORMER 

1^9SB12. 



i^0704^01 
/1349SB116-N 




^134938133 



-134SSB132' 



1349SB112COMP113 [3] 

B(a)P 0.13 

D(a,h)A 0.16 



FM06043W03 [8.5] 

TPHI >1 380 

PAHI >5 



FM06043W02 [7] 

TPHI >1,380 

PAHI >5 



1349SB111 


[2.5] [6] 


TPHd-unk 


2,600 <1.1 


TPHfo 


3,100 <11 


B(a)P 


0.2 J, J+ <0.0037 


D(a,h)A 


0.22 J, J+ <0.0037 



1349SB126 [2] [5] [7] 

B(a)P <0.016J 0.084 <0.0095 



FM07044W10 



\ 



FM07044T1^ 

/.-aVformer building^ 

y ^^ ■ ' 1349SB01- 

■/1349SB120^r2»^'. ,;''i349SB17— , 

' \ y 1349SB1^ 




^ 


FM07044W02 [6.5] 

TPHI >6,856 
PAHI >5 


/ '. 


1349SB121 [2] [5] 

B(a)P 0.1 <0.0076 




■1349SB19 
1349SB118 



MV 



\ 1349MVyi02f^ N \ 
'F^DS3B228— ,,^* 1349SB27- 




i349BB2l 



1349SB1 

\ ^■■■.. / \ \ \ 1349SB1 
- ^\ '\/l349MVVlOO/1349SB106' 



1349SB21 

TPHd-E 



4^1349MW03 
(ABANDONEDV 




134gSB107 

TPHd-unk 
TPHfo 
B(a)P 
D(a,h)A 



[2.5] 

1800 
3,600 
0.26 J 
0.23 J 



[5] 

980 
1,900 
0.032 J 
0.026 J 



[10.5] 

25 
<11 

0.0023 J 
0.0022 J 



1349SB122 [3] [3.5]-DU [5] [7] 

TPHd 88 A-01 990 A-01 890 A-01 5,500 A-01 

TPHfo 190 1,900 1,600 11,000 

B(a)P 0.033 0.045 0.084 <0.16 



1349SB12 [5] [10] 

TPHd-E 4,000 5,300 



FM07044W03 [6.5] 

TPHI >6,856 

PAHI >5 



N> 



1349SB0! 



1349SB08 



f^r^^^TTT-TT- 



/\ ; ; ; ; f ; ; •' ■ .k' '■ ■ 

■■/ ; 1349l\/lW0pR;^^,,>7 / ,' ; 




r- F.D?S^229 / ,.' 






>-< ' '. 



:for.mer. 

FILL ^ITE 5 



-■'05 




■1349SB23 



1349SB18 
1349SB10 

1349SB25 
V349SB117 



1349SB05 [5] 

TPHd-E 9,100 



FM07044W05 [4] 

TPHI >1380 

PAHI >5 



1349SB06 [10] 

TPHd-E 7,900 



349SB119 




1Q49MW1 01 /1 349SB1 34** 




1349MW02 



1349DB0 



SOIL CLEANUP LEVELS 




TPHd TPHd-unk 


TPHfo 


B(a)P D(a,h)A Chrysene 






UNITS 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) (mg/kg) 


(mg/kg) 


0-3 FT BGS 






700 


NA 


980 


0.04 


0.078 


4.3 


3-10 FT BGS 






1,380 


NA 


1,900 


0.04 


0.078 


4.3 


> 10 FT BGS & < 5 FT ABOVE GW 


115 


NA 


160 


NA 


NA 


NA 


> 10 FT BGS & > 5 FT ABOVE GW 


15,000 


NA 


15,000 


3.0 


NA 


54 



IZ 




NOTES: 

1. TPH -TOTAL PETROLEUM HYDROCARBONS 
PAH - POLYCYCLIC AROMATIC HYDROCARBONS 

2. ALL RESULTS REPORTED IN MG/KG. 

3. DATA QUALIFIERS ARE PRESENTED IN ATTACHED TABLES. 

4. BGS- BELOW GROUND SURFACE 
GW - GROUNDWATER 

NA - NOT APPLICABLE 

5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

6. HORIZONTAL DATUM: NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL& ROLLO, OCTOBER 2003. 

8. ALL PHASE 1 AND 2 SAMPLES ANALYZED FOR TPHD, TPHFO AND PAHS. 

9. ALL M-W PHASE 1 SAMPLES ANALYZED FOR TPHD, BTEX, AND METALS. 

10. ALL M-W PHASE 2 SAMPLES ANALYZED FOR TPHD AND BTEX. 

11. ALL M-W PHASE 3 SAMPLES ANALYZED FOR TPHD-E. 

12. ALL FDS PIPELINE SAMPLES ANALYZED FOR TPH AND PAHS BY 
IMMUNOASSAY WITH SELECT LABORATORY AND TPHFO AND PAHS. 

. 1349SB106 WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

•• 1349SB134 WAS CONVERTED INTO MONITORING WELL 1349MW101 

ON 2 MAY 2003. 
..» 1349SB127 WAS CONVERTED INTO MONITORING WELL 1349MW103 

ON 20 APRIL 2003. 



LEGEND: 
^ PREVIOUS INSTALLED GROUNDWATER 

MONITORING WELL 

PHASE 1 LOCATIONS 
A SOURCE-SPECIFIC SOIL BORING 
■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

^ GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS 

• SOIL BORING 

• HAND AUGER SAMPLE 

^ GROUNDWATER MONITORING WELL 

© VALUE ABOVE CLEAN-UP LEVEL 



HISTORIC SAMPLE LOCATIONS 



A SOIL BORING LOCATION- 
• SOIL BORING LOCATION- 
® SOIL BORING LOCATION - 



PHASE 1 BY M-W 
PHASE 2 BY M-W 
PHASE 3 BY M-W 



(t SURFACE SOIL LOCATION - PHASE 3 BY M-W 
■ FDS PIPELINE SAMPLE LOCATION 
O SOIL BORING LOCATION -FDS 

PIPELINE RELEASE ASSESSMENT - 



1 FORMER BUILDING 1349 

I REMEDIAL EXCAVATION 

AREA (1995) 

1 FORMER FDS REMEDIAL 

' EXCAVATIONS 

1344\ BUILDINGAND NUMBER 



o 



IQ 



FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 

CONTAINMENT 

50 



GRAPHIC SCALE 



100 
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VALUE BELOW CLEAN-UP LEVEL 
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TOPOGRAPHIC CONTOURS 
(CONTOUR INTERVAL : 5 FT) 
(CONTOUR INTERVAL : 1 FT) 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 
INFERRED FAULT 



COMMUNICATIONS 

CONDUIT 

FORMER PIPE 

FORMER FDS PIPELINE TO 

BUILDING 1773 

FDS TRENCH EXCAVATION 

/'^ FORMER ABOVEGROUND 
'> - ' STORAGE TANK (AST) 
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COCs DETECTED IN SITE SHALLOW SOIL 
ABOVE CLEANUP LEVELS (0-10 FT BGS) 
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FIGURE 

2-4 



[DEPTH IN FEET BGS] 



FM07044W09 [3.5] 

TPHI >1,380 

PAHI >5 

B(a)P 0.3 




SOIL CLEANUP LEVELS TPHd B(a)P 

UNITS (mg/kg) (mg/kg) 

0-3 FT BGS 700 004 

3-10 FT BGS 1,380 0.04 

> 10FTBGS&<5FTABOVEGW 115 3.0 

> 10FTBGS&>5FTABOVEGW 15,000 3.0 



3. DATA QUALIFIERS ARE PRESENTED IN ATTACHED TABLES. 

4. BGS- BELOW GROUND SURFACE 
GW - GROUNDWATER 

NA - NOT APPLICABLE 

5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

6. HORIZONTAL DATUM: NAD27, C A STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL& ROLLO, OCTOBER 2003. 

8. ALL FDS PIPELINE SAMPLES ANALYZED FOR TPH AND PAHS BY 
IMMUNOASSAY WITH SELECT LABORATORY AND TPHFO AND PAHS. 



LEGEND: 

■ FDS PIPELINE SAMPLE LOCATION 

O SOIL BORING LOCATION -FDS 
PIPELINE RELEASE ASSESSMENT 

.) VALUEABOVE CLEAN-UP LEVEL 

VALUE BELOW CLEAN-UP LEVEL 

TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL : 5 FT) 

(CONTOUR INTERVAL : 1 FT) 



FORMER FILL SITE 5 
EXCAVATION BOUNDARY 
INFERRED FAULT 
COMMUNICATIONS 
CONDUIT 

FORMER PIPE 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FDS TRENCH EXCAVATION 

FORMER FDS PIPE WITH 
ASSUMED LTTD SOIL FILL 
MATERIAL 



I 1 FORMER BUILDING 1349 

I I REMEDIAL EXCAVATION 

AREA (1995) 

I 1 FORMER FDS REMEDIAL 

' ' EXCAVATIONS 

1344 BUILDINGAND NUMBER 



50 



GRAPHIC SCALE 



100 
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o 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 
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COCs DETECTED IN SITE SHALLOW SOIL 

AT FDS INVESTIGATION/EXCAVATION AREAS 

ABOVE CLEANUP LEVELS (0-10 FT BGS) 
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FIGURE 

2-4A 



[DEPTH IN FEET BGS] 



1349SB127 

TPHd 
Naphthalene 




SOIL CLEANUP LEVELS 



0-3 FT BGS 700 980 

3-10 FT BGS 1,380 1,900 

> 10FTBGS&<5FTABOVEGW 115 160 

> 1 FT BGS & > 5 FT ABOVE GW 1 5,000 1 5,000 



5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

6. HORIZONTAL DATUM: NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL& ROLLO, OCTOBER 2003. 

, 1349SB106 WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

1349SB134 WAS CONVERTED INTO MONITORING WELL 1349MW101 
ON 2 MAY 2003. 

1349SB127 WAS CONVERTED INTO MONITORING WELL 1349MW103 
ON 20 APRIL 2003. 



LEGEND: 

^ GROUNDWATER 
MONITORING WELL 

PHASE 1 LOCATIONS 



A SOURCE-SPECIFIC SOIL BORING ® 
■ DOWNGRADIENT SOIL BORING 

♦ GROUNDWATER MONITORING WELL 

PHASE 2 LOCATIONS 

• SOIL BORING 

^ GROUNDWATER MONITORING WELL 

O VALUE ABOVE CLEAN-UP LEVEL 
VALUE BELOW CLEAN-UP LEVEL 



8/24/05 SYR-85 EAB 

Presidio Trust- Building 1349 

Q:/Presidio-Trust/F-C-A-P/mxdrrPAH-PAH-COC-Deep.mxd 



HISTORIC SAMPLE LOCATIONS 
A SOIL BORING LOCATION - PHASE 1 BY M-W 
• SOIL BORING LOCATION - PHASE 2 BY M-W 
SOIL BORING LOCATION - PHASE 3 BY M-W 
TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL: 5 FT) 

(CONTOUR INTERVAL : 1 FT) 



o 



COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

I 1 FORMER BUILDING 1349 

I I REMEDIAL EXCAVATION 

AREA (1995) 

I I FORMER FDS REMEDIAL 

' ' EXCAVATIONS 

1344 BUILDINGAND NUMBER 

^^ FORMER FDS PIPE WITH 
^H ASSUMED LTTD SOIL FILL 
MATERIAL 
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COCs DETECTED IN SITE DEEP SOIL 
ABOVE CLEANUP LEVELS (>10 FT BGS) 
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FIGURE 

2-5 



TPHd-TPH as Diesel 
B(a)A - Benzo(a)Anthracene 
\ B(a)P - Benzo(a)Pyrene 
B(b)F - Benzo(b)Fluoranthene 
B(k)F - Benzo(k)Fluoranthene 



14,000 

<2.3U 

1.7 

<2.3U 

<2.3U 



-[DEPTH IN FEETBGS] 



-DATA QUALIFIER 



-VALUES IN PINK ARE 
ABOVE CLEANUP LEVELS 



FORMER AST 



-^^^^~^J- 



CSC1 

TPHd 
B(a)A 
B(a)P 
B(b)F 
B(k)F 



CSC6 


[3] 


TPHd 


24,000 


B(a)A 


< 23.0 UJ 


B(a)P 


<4.0UJ 


B(b)F 


<23.0 UJ 


B(k)F 


<2.3 UJ 


^ Chrysene 


<12UJ 


N \ 





C003 

"I 

8064 ^ 
^/' flSQ48 
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\ T C033* >^ 




067 



-966 
C062 ■ \jC002 



EXCAVATION 
AREA 2/ 



V 

A 

'. V;o8ia/8i- 

\ ^ \:085- 

\ \ \ 

; \ \ q084- 

EXCAVATION^ \ 
AREA 3 ^ 



C09 



£074 C1 10/11 
C109 COBS 

/i ■ 

g'c079 C090/91 
BC087 ' 

B CQ.86 

^^%C092 

'»»= C113 



^csc^^. \ C060/61 cosg" 

\ \ CSC2 ■ 

C038 
" C043 



■C04 



CSC3 


[6] 


TPHd 


13,000 


B(a)A 


<4.9U 


B(a)P 


<0.86 U 


B(b)F 


<4.9U 


B(k)F 


<4.9U 



C032 



X^\\r %y// \C039cU6i 



iC045 



CSC4 



co4q/41 



:;i3^ 



C136 , - ^' 



C1 40/1 41 



13495621/ 



CSC4 


[4] 


TPHd 


14,000 


B(a)A 


<4.4U 


B(a)P 


<0.770 U 


B(b)F 


<4.4U 


B(k)F 


<4.9U 



fiTX W-^( C1^jC103g04"c^2 ^i .m 



/ \ 



5^^28 

C1 18/''' C>26< \ \ ^-C108 

C14&P , V^ 

C12^ .^C1.«^W:125 



CSC8 


[3] 


TPHd 


18,000 


B(a)A 


<11.0UJ 


B(a)P 


<2.0 UJ 


B(b)F 


<11.0UJ 


B(k)F 


<11.0UJ 


Chrysene 


<5.6 UJ 



#' 



e< 



f^" 



.ot-^ 



1349SB21 [5] [10] [15] [20] [26] [30] 

TPHd-E 5,400 1,700 1,400 1,300 510 370 



FORMER 
FILL SITE 5 



/ 



SOIL CLEANUP LEVELS TPHd B(a)A B(a)P B(b)F 

UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) 


B(k)F 

(mg/kg) 


Chrysene 

(mg/kg) 


0-3 FT BGS 700 


0.43 


0.04 


0.43 


0.43 


4.3 


3-10FTBGS 1,380 


0.43 


0.04 


0.43 


0.43 


4.3 


>10FTBGS&<5FTABOVEGW 115 


8.0 


3.0 


23.0 


23.0 


54.0 


>10FTBGS&>5FTABOVEGW 15,000 


8.0 


3.0 


23.0 


23.0 


54.0 



\ NOTES: 

1. TPH- TOTAL PETROLEUM HYDROCARBONS 
PAH - POLYCYCLIC AROMATIC HYDROCARBONS 

2. ALL RESULTS REPORTED IN MG/KG. 

3. DATA QUALIFIERS ARE PRESENTED IN ATTACHED TABLES. 

4. BGS- BELOW GROUND SURFACE 
GW - GROUNDWATER 

5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

6. HORIZONTAL DATUM: NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL & ROLLO, OCTOBER 2003. 



'v \ 



LEGEND: 

^ CONDUIT SUPPORT 
COLUMN SAMPLE 

□ ARMY CONFIRMATION SAMPLE 

^ HISTORIC SOIL BORING 

LOCATION - PHASE 1 BY M-W 

• VALUEABOVE CLEAN-UP LEVEL 
VALUE BELOW CLEAN-UP LEVEL 



COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 

TOPOGRAPHIC CONTOURS 
(CONTOUR INTERVAL : 5 FT) 
(CONTOUR INTERVAL : 1 FT) 



o 



IQ 



^ 
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FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995) 

FORMER FDS REMEDIAL 
EXCAVATIONS 

APPROXIMATE LOCATION OF 
CONTROLLED DENSITY FILL 
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GRAPHIC SCALE 



30 
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COCs DETECTED IN SITE SOIL BENEATH 
TELECOMMUNICATIONS CONDUIT 
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FIGURE 

2-6 



1349MW100 

TPHd 

TPHg 

BENZENE 

B(a)A 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-CHLORDANE 

BETA-BHC 

GAMMA-BHC 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 




TPHd 

TPHg 

Benzene 

B{a)A 

D{a,h)A 

l{1,2,3-c,d)P 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

beta-BHC 

gamma-BHC 

Heptachlor 

Heptachlor Epoxide 0.01 

alpha-Chlordane 0.1 

gamma-Chlordane 0.1 



1. TPH- TOTAL PETROLEUM HYDROCARBONS 

2. RESULTS REPORTED IN [iG/L 

3. DATA QUALIFIERS ARE PRESENTED IN ATTACHED TABLES. 

4. NA - NOT ANALYZED 

5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

6. HORIZONTAL DATUM: NAD27, C A STATE PLANE COORDINATES, 
ZONE 3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT TREADWELL & ROLLO, OCTOBER 2003. 

8. ONLY GROUNDWATER DATA COLLECTED THROUGH MAY 2004 IS 
PRESENTED. 

. 1349SB106 WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

1349SB134 WAS CONVERTED INTO MONITORING WELL 1349MW101 
ON 2 MAY 2003. 

1349SB127 WAS CONVERTED INTO MONITORING WELL 1349MW103 
ON 20 APRIL 2003. 



LEGEND: 

^ GROUNDWATER 
MONITORING WELL 

PHASE 1 LOCATIONS 

A SOURCE-SPECIFIC SOIL BORING 

■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

PHASE 2 LOCATIONS 



e SOIL BORING 

;■) HAND AUGER SAMPLE 
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COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 

TOPOGRAPHIC CONTOURS 
(CONTOUR INTERVAL : 5 FT) 
(CONTOUR INTERVAL : 1 FT) 

VALUE ABOVE CLEAN-UP LEVEL 

VALUE BELOW CLEAN-UP LEVEL 

NOT DETECTED 



o 



!□ 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995) 

FORMER FDS REMEDIAL 
EXCAVATIONS 



75 



150 
Hpeet 



GRAPHIC SCALE 
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COCs DETECTED IN SITE GROUNDWATER 
ABOVE CLEANUP LEVELS 
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FIGURE 
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SAMPLE DATE 




1349MW105 6/03 
Dissolved As 10 


8/03 12/03 3/04 
12 J+ 10 12 




DISSOLVED METAL 


VALUES IN PINK ARE 
ABOVE CLEANUP LEVELS 




LEGEND: 

^ GROUNDWATER 
MONITORING WELL 

PHASE 1 LOCATIONS 

A SOURCE-SPECIFIC SOIL BORING 

■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

PHASE 2 LOCATIONS 



COMMUNICATIONS CONDUIT 



e SOIL BORING 

;■> HAND AUGER SAMPLE 



FORMER PIPE 

- - ■ FDS TRENCH EXCAVATION 
INFERRED FAULT 

— — FORMER FDS PIPELINE TO 
BUILDING 1773 

FORMER FILL SITE 5 

EXCAVATION BOUNDARY 

TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL : 5 FT) 

(CONTOUR INTERVAL : 1 FT) 



o 



!□ 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995) 

FORMER FDS REMEDIAL 
EXCAVATIONS 



75 



150 
Hpeet 
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DISSOLVED METALS DETECTED 

IN SITE GROUNDWATER ABOVE 

CLEANUP LEVELS 
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[DEPTH IN FEET BGS] 



1349SB122 


[3] [3.51-DU - 


- DUPLICATE SAMPLE 


TPHd 


88A-01 990A-01 — 


- DATA QUALIFIERS 


TPHfo 
B(a)P 


190 1,900 
0.033 0.045 


VALUES IN PINK ARE 
AROVF ni FANI IP 1 FVFI R 


TPHD 


TPH AS DIESEL 


TPHD-UNK- 


UNKNOWN TPHD 




(CHROMATOGRAM DOES NOT MATCH STANDARD) 


TPHFO 


TPH AS FUEL OIL 


B(A)P 


BENZO(A)PYRENE 


D(A,H)A - 


DIBENZ(A,H)-ANTRACENE 



\800 VALUES IN PINK AND ITALICS INDICATE THE DETECTED 

CONCENTRATION OF TPHD-UNK EXCEEDS THE ASSOCIATED 
TPHD SOIL CLEANUP LEVELS, ALTHOUGH TPHD SOIL CLEANUP 
LEVELS DO NOT APPLY TO TPHD-UNK CONCENTRATIONS. 



1349SB1 



. ■'■/^-#I349SB131 I 



1349SB111 


[2.5] [6] 


TPHd-unk 


2,600 <1.1 


TPHfo 


3,100 <11 


B(a)P 


0.2 J, J+ <3.7 


D(a,h)A 


0.22 J, J+ <3.7 



[5] 

84 



[7] 

<9.5 






1349SB107 


[2.5] 


[5] 


[10.5] 


''^^^^H TPHd-unk 


1,800 


980 


25 


^^^^^^ TPHfo 


3,600 


1,900 


<11 


^ — 


B(a)P 


0.26 J 


0.032 J 


0.0023 J 


---'''''^ 


D{a,h)A 


0.23 J 


0.028 J 


0.0022 J 



1349SB122 


[3] 


[3.51-DU 


[5] 


[7] 


TPHd 


88 A-01 


990 A-01 


890 A-01 


5,500 A-01 


TPHfo 


190 


1,900 


1,600 


11,000 


B(a)P 


0.033 


0045 


0084 


<0.16 





FM07044W05 [4] 

TPHI >1,380 

PAH I >5 



1349SB21 

TPHd-E 



®1349SB25 \^l^^--^ 

-COMMUNICATIONS CONDUIT UNIT 



NOTES: 

TPH -TOTAL PETROLEUM HYDROCARBONS 
PAH - POLYCYCLIC AROMATIC HYDROCARBONS 

2. ALL RESULTS REPORTED IN MG/KG. 

3. DATA QUALIFIERS ARE PRESENTED IN ATTACHED TABLES. 

4. BGS- BELOW GROUND SURFACE 
GW - GROUNDWATER 

NA - NOT APPLICABLE 

LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

HORIZONTAL DATUM: NAD27, C A STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT TREADWELL& ROLLO, OCTOBER 2003. 

1349SB106 WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

1349SB134 WAS CONVERTED INTO MONITORING WELL 1349MW101 
ON 2 MAY 2003. 

1349SB127 WAS CONVERTED INTO MONITORING WELL 1349MW103 
ON 20 APRIL 2003. 
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JFeet 



GRAPHIC SCALE 



LEGEND: 

^ PREVIOUS INSTALLED 

GROUNDWATER MONITORING WELL 

PHASE 1 LOCATIONS 



A SOURCE-SPECIFIC SOIL BORING 
■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

<J> GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS 

• SOIL BORING 

• HAND AUGER SAMPLE 

^ GROUNDWATER MONITORING WELL 
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HISTORIC SAMPLE LOCATIONS 
A SOIL BORING LOCATION - PHASE 1 BY M-W 
• SOIL BORING LOCATION - PHASE 2 BY M-W 
® SOIL BORING LOCATION - PHASE 3 BY M-W 
f» SURFACE SOIL LOCATION - PHASE 3 BY M-W 
■ FDS PIPELINE SAMPLE LOCATION 
O SOIL BORING LOCATION -FDS 

PIPELINE RELEASE ASSESSMENT 

TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL : 5 FT) 

(CONTOUR INTERVAL : 1 FT) 



COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 



1344 BUILDINGAND NUMBER 

I 1 APPROXIMATE EXTENT OF SOIL EXCEEDANCES 

I 1 BENEATH COMMUNICATIONS CONDUIT 

■ FORMER FDS PIPE WITH ASSUMED 
LTTD SOIL FILL MATERIAL 



APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN DEEP SOIL 

APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN SHALLOW SOIL 



FORMER FDS PIPELINE TO 

BUILDING 1773 

FORMER FILL SITE 5 

EXCAVATION BOUNDARY 

/ ' -> FORMER ABOVEGROUND 
■>-' STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 



o 
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LEGEND: 

^ PREVIOUS INSTALLED 

GROUNDWATER MONITORING WELL 

PHASE 1 LOCATIONS 
A SOURCE-SPECIFIC SOIL BORING 
■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

^ GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS 

• SOIL BORING 

• HAND AUGER SAMPLE 

<J^ GROUNDWATER MONITORING WELL 
TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL : 5 FT) 

(CONTOUR INTERVAL : 1 FT) 

8/25/05 SYR-85 EAB 

Presidio Trust- Buiiding 1349 

QTPt^sidi^^ust/^^^^/mxd/prapose^oi^xca^rea^TTX^ 



HISTORIC SAMPLE LOCATIONS 
A SOIL BORING LOCATION - PHASE 1 BY M-W 
• SOIL BORING LOCATION - PHASE 2 BY M-W 
® SOIL BORING LOCATION - PHASE 3 BY M-W 
f» SURFACE SOIL LOCATION - PHASE 3 BY M-W 
■ FDS PIPELINE SAMPLE LOCATION 
O SOIL BORING LOCATION -FDS 

PIPELINE RELEASE ASSESSMENT 



COMMUNICATIONS CONDUIT 1344 BUILDING AND NUMBER 



FORMER PIPE 

- - ■ FDS TRENCH EXCAVATION 
INFERRED FAULT 



APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN DEEP SOIL 

APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN SHALLOW SOIL 



— FORMER FDS PIPELINE TO 
BUILDING 1773 

FORMER FILL SITE 5 

EXCAVATION BOUNDARY 



/ ^ FORMER ABOVEGROUND 
^ -, ' STORAGE TANK (AST) 



APPROXIMATE EXTENT OF SOIL EXCEEDANCES 
BENEATH COMMUNICATIONS CONDUIT 

FORMER FDS PIPE WITH ASSUMED 
LTTD SOIL FILL MATERIAL 



■-■,,-'. proposed soil excavation 
L-LJ areas with target minimum 
excavation depths (feet) 
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TANK 

FORMER SECONDARY 
CONTAINMENT 
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NOTES: 

1 . BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION REPORT, 
TREADWELL & ROLLO, OCTOBER 2003. 

2. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY STUDY MAIN 
INSTALLATION SITES (EKI, 2003). 

3. HORIZONTAL DATUM: NAD27,CA STATE PLANE COORDINATES, ZONE 

3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN VERTICAL 
DATUM, NAVD88. 



100 
^Feet 



GRAPHIC SCALE 



LEGEND: 

^ PROPOSED GROUNDWATER 
MONITORING WELL 

^ PREVIOUS INSTALLED GROUNDWATER 
MONITORING WELL 

TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL: 5 FT) 

(CONTOUR INTERVAL : 1 FT) 
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FORMER FDS PIPELINE TO 
BUILDING 1773 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 



- FDS TRENCH EXCAVATION 
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PROPOSED SOIL 
r-f^'l EXCAVATION AREAS WITH 

TARGET MINIMUM 

EXCAVATION DEPTHS (FEET) 
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APPENDIX A 

Respoase to Comments on the Draft Corrective Action Plan 

Building 1349 Study Area 

Presidio of San Francisco, California 

This response to comments provides a written response to all comments received on the D raft 
Corrective Action Plan (Draft CAP) for the Building 1349 Study Area, Presidio of San Francisco, 
California, dated March 2005, prepared by Blasland, Bouck, and Lee, Inc. (BEL). The Presidio 
Trust (the Trust) submitted the Draft CAP to stakeholders, including the Presidio Restoration 
Advisory Board (RAB), National Park Service (NPS), the San Francisco Bay Regional Water 
Quality Control Board (RWQCB), and Department of Toxic Substances Control (DTSC) on 
2 March 2005. Comment was invited through 30 April 2005. 

The only comments received on the Draft CAP were from James Ponton, Associate Engineering 
Geologist, RWQCE, in a letter dated 14 April 2005. Each RWQCB comment is reproduced 
below in bold text, followed by the Trust' s response to each comment. 

This Appendix also presents revisions to the CAP that were made by the Trust upon internal 
review of the Draft CAP. The internal Trust revisions are described following responses to 
RWQCB comments. 

C omments: J ames Ponton 

Associate Engineering G eologist 
RWQCB, Oakland, California 
14 April 2005 

GENERAL COMMENT: 

Comment No. 1, Recommended Corrective Action for Soil and Groundwater : Water Board 
Staff agrees with the recommended corrective action of excavation for petroleum impacted 
soil and monitoring for groundwater. 

Response to Comment No. 1 : The Trust is pleased that the RWQCB concurs with the selected 
corrective action of Excavation and Off-site Disposal for petroleum- impacted soil and 
Groundwater Monitoring for groundwater for the Building 1349 Study Area. 



SPECIFIC COMMENTS: 

Comment No. 1, Reported Detections of Organochlorine Pesticides (OCPs) in 
Groundwater: Soil samples collected from the study area (Building 1349) have not been 
analyzed for OCPs. Based on the results of groundwater monitoring, OCPs appear to be 
limited in groundwater to the area around well 1349MW100, located immediately 
downgradient of the proposed telecommunications conduit excavation. Site soils may be the 
source for the OCPs reported in groundwater. 

Please revise all appropriate sections, including Table 3-3 of the draft CAP, to include the 
analysis for OCPs in confirmation samples collected from the sidewalls and floor of the 
Building 1349 proposed excavations. 
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Response to Comment No. 1: Soil samples previously collected at the Building 1349 Study 
Area have not been analyzed for the presence of OCPs; whereas, OCPs have been detected in 
groundwater samples at the Study Area, primarily in the vicinity of monitoring well 
1349MW100. The Draft CAP indicated that OCPs will be analyzed in soil excavation 
confirmation samples from the Shallow Soil Remedial Unit (RU) Area 3 and the 
Telecommunications Corridor RU (as noted in Section 5.2 and Table 5-1). The Draft CAP has 
been revised to include OCP analysis using USEPA Method 8081 at the remaining three soil RUs 
(Shallow Soil RU Areas 1 and 2 and the Deep Soil RU). Applicable sections of the CAP have 
been updated to reflect these changes, including Section 5.2, Table 5-1, and Appendix F tables 
(cost estimates). 

Comment No. 2, Metals Reported in Soil and Groundwater: Study area soil is 
characterized as slope debris and ravine fill deposits derived from the underlying bedrock 
including serpentinite, shale/siltstone and sandstone and interbedded weathered clay and 
silt. Both study area soil and the underlying bedrock area are understood to contain 
naturally occurring arsenic based on your stated statistical evaluation of arsenic 
concentrations in the study area. 

Please amend the appropriate sections of the draft CAP to include the laboratory analysis 
for metals in all confirmation samples collected from the proposed excavations. Please 
evaluate these metals data in an effort to confirm the hypothesis that the concentrations and 
distributions of metals reported in groundwater area naturally occurring and do not 
represent soil impacts associated with past site operational activities. 

Response to Comment No. 2: As discussed in Section 2.4.1 of the CAP, metals were previously 
analyzed in soil samples from the Phase 1 Site Investigation. The analysis conducted in 
Section 2.5.1 of the CAP shows that metals exceeding cleanup levels and background 
concentrations in soil (i.e., arsenic and vanadium) are believed to be naturally occurring in Study 
Area soils. Therefore, metals were not selected as soil COCs in the CAP. However, in response 
to this comment, metals have been added to the analytical program for all proposed soil 
excavation confirmation samples. Soil confirmation samples will be analyzed for metals by 
USEPA Method 6010/6020 (hsted in Table 5-1). Metals analytical results from the soil 
confirmation samples will be compared with the cleanup levels and background concentrations 
for serpentinite soil listed in Table 3-1 to assess metals impacts in soil at the Study Area. 
Consistent with the approach used at other Presidio sites, other tools may be used (such as 
calculation of 95 percent upper confidence hmit [95%UCL] concentrations, assessment of more 
appropriate geologic conditions/formations, and scatter plots) to support the hypothesis that 
metals in Study Area soils are naturally occurring and do not represent soil impacts associated 
with past Study A rea operational activities. A pplicable sections of the C A P have been updated to 
reflect these changes, including Section 5.2, Table 5-1, and Appendix F tables (cost estimates). 

Comment No. 3, Land Use Controls for the G roundwater Remedial Unit: Land Use 
Controls (LUCs) proposed in the draft CAP appear limited to restrictions placed on the 
land because of soil contamination that is left in place (inaccessible, etc). The goals of the 
LUC for soils, among other things, include the protection of human health and the 
environment through tracking of residual contamination and preventing land use of the 
property that is incompatible with the agreed to cleanup goals. LUCs adopted for the 
Presidio will be made available to the public and tracked/managed through the LUC Maser 
Reference Report (LUCMRR). 
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Staff recommeads that the Presidio Trust further evaluate whether sites impacted by 
coatamiaated groundwater plumes will be made available to the pubUc aad tracked 
through the existing LUCMRR. Staff recognizes that although the long-term beneficial use 
designation for the area is municipal and domestic supply (as per SF Bay Basin Plan, 1995), 
Staff believes that the groundwater use should be restricted until the appropriate cleanup 
goals are reached. 

Response to Comment No. 3: The selected corrective action for the Groundwater RU has been 
updated to include an LUC for the Groundwater RU at the Study Area during the first five years 
of the proposed groundwater corrective action. The applicability for continued use of the LUC 
will be evaluated as part of the Five-Y ear Status Report based on whether or not cleanup goals 
have been achieved within that period. Applicable sections of the CAP have been updated to 
reflect these changes, including Sections 4.6.4, 5.3, and 5.4, in addition to Appendix F tables 
(cost estimates). 

Comment No. 4, Applicable State and Federal Laws and Regulatory Requirements 
(ARARs): California stormwater ARARs for construction activities are missing from the 
Draft CAP. 

Please revise the Draft CAP to include the missing ARARs. 

Response to Comment No. 4: California stormwater ARARs have been added to Section 5.7 of 
the Draft CAR 

Comment No. 5, Proposed Soil Confirmation Sampling Program: The Draft CAP proposes 
an excavation floor sample density of one sample per 25- by 25-foot grid and one sample per 
50-foot lateral extent, and for depth, at the midpoint of the to 3 feet bgs interval, one 
sample at the midpoint of the 3 to 10 feet bgs interval and one sample at the midpoint of the 
greater thanlO feet bgs interval. 

Please amend the Draft CAP to include: 

a. A minimum of one sidewall sample per exposed excavation sidewall (i.e., for each of 
the four walls) for sidewalls that are less than 50-foot lateral distance; 

b. An additional sample or samples that specifically target and test soil intervals where 
there is field evidence of soil staining and discoloration, elevated PID readings, etc.; 
and, 

c. An additional sample within the 3- to 10-foot vertical interval, possibly within 3- to 
6- feet bgs. We can further refine and discuss the confirmation soil sampling 
program prior to issuance of the Building 1349 Work Plan. 

Response to Comment 5a: The soil excavation confirmation soil sampling program includes a 
minimum of one sidewall sample per 50 lateral feet or a minimum of four sidewalls (per depth 
interval targeted) as indicated in Section 5.2. Text has been added to Section 5.2 to indicate a 
minimum of one sample per sidewall (assuming four sidewalls per excavation). 

Response to Comment 5b: Text has been added to Section 5.2 and a note added to Table 5-1 to 
indicate that additional sidewall or bottom samples will be collected if field observations indicate 
the presence of soil staining or other evidence of residual COC impacts (e.g., elevated PID 
readings). 
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Response to Comment 5c: The Trust has considered the RW Q CB ' s request for an additional 
sidewall sample within the 3 to 10 feet bgs depth interval for each soil RU proposed in the CAP. 
Based on the extent of impacts at each individual soil RU, the following approach for further 
sidewall samphng within the 3 to 10 feet bgs depth interval is proposed in the Final CAP: 

• Shallow Soil RU ■ Area 1: Area 1 encompasses the Former FDS Remedial Excavation 
areas. In the southern half of Area 1, the COC impacts extend from approximately 2 to 7 
feet bgs. In the northern half of Area 1, the COC impacts extend from approximately 2.5 
to 9 feet bgs (and to 20 feet bgs in the vicinity of boring 1349SB127 [deep soil RU]). 
Thus, initial excavation within Area 1 will proceed to a minimum of 7 feet bgs in the 
southern portion of the RU and 9 feet bgs in the northern portion of the RU. The Trust 
considers one sidewall sample for the 3 to 8 feet bgs interval (i.e., one sample per 5 feet 
of sidewall) to be sufficient, as well as collecting additional samples if field evidence of 
contamination is present (see Response to Comment 5b). Thus, for this shallow soil RU, 
an additional sidewall sample will be collected within the 3 to 10 feet bgs depth interval 
only for excavation areas extending over 8 feet bgs. For these areas, the two sidewall 
samples within the 3 to 10 feet bgs depth interval will be collected at approximately 1/3 
and 2/3 vertical intervals. 



• 



Shallow Soil RU - Area 2: Area 2 encompasses two small areas along the northern end of 
the former FDS pipeline. The vertical extent of the COC exceedances in Area 2 is 
estimated to be approximately 3 feet bgs, because only the trench backfill material is 
suspected of containing COCs above the cleanup levels. Excavation over 3 feet bgs will 
only be conducted in 1-foot increments in this area if cleanup level exceedances are 
found in the initial soil confirmation samples. Thus, an additional sample within the 3 to 
10 feet bgs depth interval for this shallow soil RU is not warranted. 

• Shallow Soil RU - Area 3: Area 3 encompasses an area directly northeast of the 
telecommunications conduit This area includes residual soil contamination that was left 
in- place underneath the previous AST removal excavation. COC impacts in Area 3 are 
estimated to extend from approximately 5 to 10 feet bgs. Clean backfill soils are present 
in this area over the impacted soils. Because contamination is expected to be 
concentrated in this 5-foot depth interval (from 5 to 10 feet bgs) and is covered by clean 
soils, one sidewall sample collected from this interval would target the area of greatest 
contamination. Thus, for this shallow soil RU, the sidewall sample collection approach 
has been revised to one sidewall sample between 5 and 10 feet bgs (rather than one 
sample between 3 and 10 feet bgs). 

• Telecommunications Corridor RU: The telecommunications soil RU is a wedge-shaped 
mass of impacted soil beneath the telecommunications line adjacent to Washington 
Boulevard. This soil was left in place after previous remedial excavations on the east and 
west sides of the telecommunications conduit that runs along the east side of Washington 
Boulevard. The conduit is 2- to 2.5-feet wide and 2.5-feet deep and the top of the conduit 
occurs at approximately 1-foot below grade. The vertical extent of this RU is assumed to 
extend deeper than 12 feet bgs, which is the maximum depth of the previous soil 
excavations in the area. The purpose of excavation in this area is to remove the impacted 
soil left in place below the conduit. Sidewall samples collected from between and 10 
feet bgs from this narrow excavation are not expected to show cleanup level exceedances 
because the area surrounding the conduit has been backfilled with clean soils to 
approximately 12 feet bgs. Thus, one sidewall sample at the midpoint of the 3 to 10 feet 
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bgs depth irterval at this RU is considerBd to be conservative and an additional sanple is 
notwananted 

In summary, in response to RWQCB' s comment ^6c, the Trust has revised the Soil Confirmation 
SarrpUng program as foUows: ( 1) for Shallow Soil RU - Area 1, two sidewall sarrples wUl be 
collected within the 3 to 10 feet bgs depth interval (collected at ^proximately 1/3 and 2/3 vertical 
intervals) for excavations extending over 8 feet bgs and (2) for Shallow Soil RU - Area 3, one 
sidewall sanple will be collected between 5 and 10 feet bgs (rather than one sarrple between 3 
and 10 feet bgs) . Section 5. 1 of the Frnal CAP has been revised to include the information 
presented in this comment response. 

Presidio Trust Revisions 
Final Building 1349 Area CAP 

This section presents revisions to the CAP that were made by the Trust upon internal review of 
the Draft CAP. General revisions are presented first, followed by revisions to specific sections of 
the CAP. Minor editorial changes made to the CAP (e.g., typos, grammatical corrections, etc.) 
are not described in this section. 

GENERAL REVISIONS 

Cost Estimates and Assumptions for Corrective Action Alternatives (Appendix F): The 

Trust has made several changes to the cost estimates from the Draft CAP to reflect revisions 
made for the Final CAP and to be consistent with costing approaches for other Presidio sites. 

General updates to cost estimate tables include the following: 

• Rounding: The total estimated costs have been rounded to the 4* decimal place. 

• Land Use Controls: SincethedatethatDraftCAP was submitted (March 2005), the 
Trust has developed a standardized process for costing LUC remedies at Presidio sites. 
The capital costs are assumed to include an allocated share of the LUCMRR of $5,000 
and a LUCMRR site-specific Addendum of $10,000. Annual costs to administer the 
LUCMRR at a specific site are assumed to be $1,000 per year for 30 years. 

• Soil Volumes: Soil volumes assumed for removal have been updated in the cost tables to 
reflect re-calculated soil volumes (discussed below). 

• Soil Confirmation Sampling: The quantities of soil confirmation samples and analyses 
have been updated in accordance with updates to Table 5-1, Proposed Soil Confirmation 
Samphng and Analysis Summary. The updates were necessary based on: (1) re- 
calculated soil volumes; (2) inclusion of QA/QC samples; and (3) additional metals and 
OCP analyses requested by RWQCB Comments Nos. 1 and 2 above. 

Specific updates to Groundwater Monitoring costs (Table F-5b) have been made as follows: 

• Groundwater Monitoring of Replacement Wells (Tables F-2b,F-4b, and F-5b): The 
costs for the first round of groundwater monitoring of replacement well 1349MW 103R 
(Table F-2b, Shallow Soil RU) and rBplacement well 1349MW100R (Table F-4b, 
Telecommunications Corridor RU) have been moved to Table F-5b (Groundwater RU) so 
that all groundwater monitoring costs would be reflected in the costs for the Groundwater 
RU instead of the soil RUs. 

• G roundwater Land Use Control: Costs to implement and maintain a groundwater LUC 
to restrict use of groundwater for 5 years have been added, in accordance with RWQCB 
Comment No. 3 above. 
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• Five-Year Status Report: The capital cost of $10,000 to prepare the Five-Y ear Status 
Report has been removed and the costs for Five-Y ear Review have been reflected in the 
Annual Costs. 

• Annual Reduction in Costs: The costs for groundwater monitoring have been reduced to 
reflect the anticipated reduction in sampling costs each year. Instead of assuming 
quarterly samphng over a period of 5 years (resulting in Groundwater Monitoring costs 
of approximately $575,000 in the Draft CAP, which is likely an over-estimate), the costs 
have been reduced to be consistent with the planned groundwater monitoring outlined in 
Section 5.3 of the Final CAP as follows: quarterly sampling for Years 1 and 2, and semi- 
annual sampling for Y ear 3. This reduction in sampling frequency, together with the 
other Groundwater Monitoring cost changes listed above, result in a lower estimated cost 
of $363,000 for Groundwater Monitoring. 

Table F-1, Summary of Estimated Costs for Corrective Action, has also been updated and 
reformatted to be consistent with costing tables for other Presidio remediation sites. Specifically, 
annual operation and maintenance (O&M) costs are now listed on an annual cost basis, the O&M 
period for LUCs and Groundwater Monitoring are listed in a separate column, and the Total 
Estimated Costs (NPV) column lists the total costs for each alternative (including capital and 
cumulative annual costs). 

The table below summarizes the total cost difference between estimates from the Draft and Final 
CAPS. 



Preferred Alternatives 


Draft CAP 


Final CAP 


All Soil RUs - Excavation and Disposal 


$654,953 


$737,000 


Groundwater RU - Groundwater Monitoring 


$574,588 


$363,000 


All Soil RUs (Excavation and Disposal) -1- Groundwater 
RU (Groundwater Monitoring) 


$1,229,541 


$1,190,000* 



* The total cost for implementation of the preferred alternatives for All Soil RUs and G roundwaterRU does not equal the total of the 
individual line costs because one 30-year Land Use Control (LUC) cost is assumed for implementation of both soil and groundwater 
RU alternatives. See Table F-1 in the Final CAP for details. 

Soil Volumes for Soil Remedial Units: Volumes of inpacted soil witMn each soil RU have 
been re-calculatjed based on the following: 

• Figure 5-1, Proposed Soil Excavation Areas, has been revised to show the targeted 
excavation areas around the soil RUs to consider more likely field implementation 
conditions. The volumes of impacted soil within each RU stated in the text and listed in 
the cost tables have been updated to reflect the re- calculated volumes using the targeted 
excavation areas based on field implementation, rather than the contours reflecting extent 
of cleanup level exceedances. 

• Shallow Soil Area 2: The volume of impacted soil within Shallow Soil Area 2 has been 
corrected to 30 cubic yards (cy), based on an assumed vertical extent of 3 feet bgs. In the 
Draft CAP, a volume of 60 cy was calculated, based on an assumed (and unlikely) 
vertical extent of 10 feet bgs. 
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SPECIFIC REVISIONS 

Section 1.4, Public Participation: This section has been updatBd to reflect the public review and 
comment period for the Draft RAP and revisions that were made for the Final CAP to address 
RWQCB comments and Trust internal review. 

Section 2.1.2.2, Groundwater Occurrence and Flow, 3'^'' Paragraph: This paragraph has been 
updated to include a discussion on groundwater elevation data from a more recent Semiannual 
Groundwater Monitoring Report, Third and Fourth Quarters 2004 (Treadwell and Rollo, 2005). 

Section 2.1.2.3, Summary of Hydrogeologic Conditions: This section has been slightly revised 
to indicate that temporal variations in apparent groundwater flow direction, while minor, may be 
observed based on local recharge conditions. Also, a sentence has been added at the end of the 
section indicating that the existing groundwater monitoring well network is sufficient for 
monitoring groundwater hydrogeologic conditions to the east of the apparent groundwater basin 
divide as well as to the west, north, and south of Washington Boulevard. 

Section 2.4.6, Groundwater and Section 2.5.2, Nature and Extent of Contamination in 
Groundwater: These sections have been updated to reflect data collected through the Fourth 
Quarter 2004 (Treadwell and Rollo, 2005), as well as draft data from the First and Second 
Quarters 2005 (Groundwater Monitoring Report pending), if the more recent results indicated 
potential significant changes to the groundwater evaluation in the Final CAP. In summary, the 
only significant change is as follows: In well 1349MW 100, several PAHs were detected above 
cleanup levels in March 2005 (in addition to benzo[a]anthracene which was previously the only 
PAH detected above cleanup levels in this well). 

Section 3.2.4, Groundwater COCs: This section has been updated to select PAHs (instead of 
solely benzo[a]anthracene) as groundwater COCs, due to the recent detections of PAHs in 
groundwater in well 1349MW100. 

Section 4.5, Development and Evaluation of Proposed Corrective Action Alternatives: The 

costs for each alternative have been updated to reflect the revised cost estimates (as described 
above). Also, the annual costs (per year) are now presented in the text (to be consistent with costs 
provided in Table F-1), rather than the cumulative annual costs over the entire O&M period. 

Section 4.5.4, Groundwater RU and Section 4.6.4, Groundwater RU: The two newly 
proposed wells forthe Groundwater Monitoring Alternative have been given sample location IDs: 
1 349M W 1 06 and 1 349M W 107. 

Section 5.3, G roundwater M onitorinq: To be consistent with groundwater monitoring 
programs at other Presidio sites, the following analyses have been added to the G roundwater 
Monitoring Program to evaluate ongoing redox conditions: general chemistry parameters, 
sulfide, total dissolved solids, total organic carbon (TOC), and other field parameters. The text of 
this section has also been slightly modified to indicate that decisions for reduction in analytes and 
sampling frequencies will be made on a sitewide basis. 

Section 5.7, Applicable State and Federal Laws and Regulatory Requirements, 7"* 

paragraph: Stormwater discharge requirements under the Basin Plan have been added. 
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Table 3-1, Summary of Soil Cleanup Levels: Cleanup levels for antimony, barium, cobalt, and 
thallium have been added to this table because they have been added to the soil confiraiation 
sampling program. 

Table 3-3, Summary of Remedial Units and Contaminants of Concern: The estimated 
surface area, thickness, and volume for each soil RU have been updated based on general volume 
updates (described above). Also, for the Groundwater RU, benzo(a)anthracene has been replaced 
withPAHsasaCOC. 

Table 5-1, Proposed Soil Confirmation Sampling and Analysis Summary: The estimated 
surface area, thickness, and volume for each soil RU have been updated based on general volume 
updates (described above). The number of confirmation samples for each soil RU has been re- 
calculated based on the updated volumes and addition of QA/QC samples. Also, metals and 
OCRs have been added to the sampling program for ah soil RUs, based on RWQCB Comment 
Nos. 1 and 2 above, and the revised soil confirmation sampling program in accordance with 
RWQCB Comment No. 5 has been included in Footnote 2. 

Table 5-2, Proposed Groundwater Sampling Program: A column identifying 'Well Status' 
has been added and the two proposed wells have been labeled 1349MW106 and 1349MW107. 
Also, the footnotes have been updated based on the revised Groundwater Sampling Program 
discussed in Section 5.3. 

Figure 3-1, Soil Remedial Units: Postings of COCs and cleanup level exceedances have been 
added to the figure and soil volumes removed from the figure. 

Figure 5-1, Proposed Soil Excavation Areas: Postings of COCs and cleanup level exceedances 
have been removed from the figure. Proposed soil excavation areas with target minimum 
excavation depths around the soil RUs have been added to the figure, based on more likely field 
implementation conditions. The soil volumes have been re- calculated and presented on the 
figure. 

Figure 5-2, Proposed Groundwater Monitoring Network: Figure 5-2 has been added to the 
CAP to present the locations proposed for the groundwater monitoring program. 

Appendix H, Groundwater Elevation Maps from Semiannual G roundwater Monitoring 
Report, Third and Fourth Quarters 2004: Appendix H has been added to the CAP to present 
more recent groundwater elevation maps. 
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Appendix B 

Previous Investigation Summary 
(From Tread well & Rollo SI, 2003) 
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Summary of TPH Results in Soil 
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>10 feet bgs and 
> 5 feet above groundwater 


1349SB111[31] 


09/20/02 


1,300 


<45 


690 


1349SB112/ 
1349SB113 


3 


0-3 


1349SB112- 
COMP113[3] 


09/20/02 


<i.i 


25 


47 


1349SB114/ 
1349SB115 


3 


0-3 


1349SB114- 
COMP115[3] 


09/20/02 


<i.i 


3.3 


<11 


1349SB116 


36 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB116[36] 


09/23/02 


82 


<1 


<10 


1349SB117 


3 


0-3 


1349SB117[3] 


09/24/02 


<1.1 


<1.1 


<11 


5 


3- 10 


1349SB117[6] 


09/24/02 


<1.2 


<1.2 


<12 


1349SB118 


3 


0-3 


1349SB118[3] 


09/24/02 


<1.1 


6.9 


<11 


3.5 


3- 10 


DUP092402B 


09/24/02 


<1.2 


1.3 


<12 


6 


3- 10 


1349SB118[6] 


09/24/02 


<1.2 


<1.2 


<12 


1349SB119 


3 


0-3 


1349SB119[3] 


09/24/02 


<1.1 


6 


11 


6 


3- 10 


1349SB119[6] 


09/24/02 


<1.1 


<1.1 


<11 


1349SB120 


3 


0-3 


1349SB120[3] 


09/24/02 


1.2 


<1.2 


<12 


6 


3- 10 


1349SB120[6] 


09/24/02 


<1.1 


31 


<11 
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Appendix B-1 

Summary of TPH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



BcniYj 
Lccalicn 


Sartfie 
DepBi 


Sol Screening 
Interval 


SonfielD 


Sanple 
Dnte! 


IPHAsEttesel 

(Carbosi Range 

C12-C2^ 


Unknown IPH 

AsMesd 
(CaiixKi Range 


TPHAsFudOa 

(CaiiKn Range 

C2tC36) 


(mg/1^) 


(mg/1^) 


(mg/1^) 


SchI CleEuiup Leireis (2) 








0-3fertbgs 


700 


NE 


980 


3-lOfeetbgs 


1,380 


NE 


1,900 


>1 feet bgs and < 5 feet above grDundwatsr 


115 


NE 


160 


>1 feet bgs and > 5 feet above groundwater 


15,000 


NE 


15,000 


1349SB121 


2 


0-3 


1349SB121[2.0] 


04/24/03 


170 A- 01 


<5.8 


390 


5 


3- 10 


1349SB121[5.0] 


04/24/03 


<1.2 


4.8 


<12 


7 


3- 10 


1349SB121[7.0] 


04/24/03 


5.5 A-01 


<1.1 


<11 


1349SB122 


3 


0-3 


1349SB122[3.0] 


04/24/03 


88A-01 


<5.6 


190 


3.5 


3- 10 


DUP042403A 


04/24/03 


990 A- 01 


<11 


1,900 


5 


3- 10 


1349SB122[5.0] 


04/24/03 


890 A- 01 


<6 


1,600 


7 


3- 10 


1349SB122[7.0] 


04/24/03 


5,50OA-Ol 


<12 


11,000 


1349SB123 


2 


0-3 


1349SB123[2.0] 


04/24/03 


140 A- 01 


<5.6 


200 


5 


3- 10 


1349SB123[5.0] 


04/24/03 


1,000 A- 01 


<13 


1,800 


6.5 


3- 10 


1349SB123[6.5] 


04/24/03 


4.7 A-01 


<1.1 


<11 


7 


3- 10 


DUP042403B 


04/24/03 


3.6 A-01 


<1.1 


<11 


1349SB124 


2 


0-3 


1349SB124[2.0] 


04/24/03 


<1.1 


14 


28 


5 


3- 10 


1349SB124[5.0] 


04/24/03 


<1.1 


1.7 


<11 


7 


3- 10 


1349SB124[7.0] 


04/24/03 


<1.1 


3.7 


<11 


1349SB125 


2 


0-3 


1349SB125[2.0] 


04/24/03 


60 


<1.1 


52 


5 


3- 10 


1349SB125[5.0] 


04/24/03 


HOOOA-Ol 


<22 


ei20o 


6.5 


3-10 


1349SB125[6.5] 


04/24/03 


5,500 A-Ol 


<55 


3^600 


7 


3-10 


DUP012403C 


04/24/03 


^lOOA-Ol 


<11 


1,300 


10 


3- 10 


1349SB125[10.0] 


04/24/03 


<1.1 


<1.1 


<ii 


20 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB125[20.0] 


04/24/03 


1.4 A-01 


<1 


<10 


25 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB125[25.0] 


04/24/03 


1.1 A-01 


<1 


<10 


1349SB126 


2 


0-3 


1349SB126[2.0] 


04/25/03 


29 A-01 


<1.1 


43 


5 


3-10 


1349SB126[5.0] 


04/25/03 


460 A-01 


<5.5 


600 


7 


3-10 


1349SB126[7.0] 


04/25/03 


95 A-01 


<1.4 


44 


20 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB126[20.0] 


04/25/03 


<1.3 


<1.3 


<13 


25 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB126[25.0] 


04/25/03 


<1.3 


<1.3 


<13 


1349SB127 


2.5 


0-3 


1349SB127[2.5] 


04/25/03 


120 A-01 


<1.2 


180 
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Appendix B-1 

Summary of TPH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



BcniYj 
Lccalicn 


Sartfie 
DepBi 


Sol Screening 
Interval 


SonfielD 


Sanple 
Dntp 


IPHAsEttesel 

(Carbosi Range 

C12-C2^ 


Unknown IPH 

AsMesd 
(CaiixKi Range 


TPH/\sFudOa 

(CaiiKn Range 

C2tC36) 


(mg/1^) 


(mg/1^) 


(mg/1^) 


SchI CleEuiup Leireis (2) 








0-3fertbgs 


700 


NE 


980 


3-lOfeetbgs 


1,380 


NE 


1,900 


>1 feet bgs and < 5 feet above grDundwatsr 


115 


NE 


160 


>1 feet bgs and > 5 feet above groundwater 


15,000 


NE 


15,000 




4.5 


3- 10 


1349SB127[4.5] 


04/25/03 


72A-01 


<1.2 


80 


5 


3- 10 


DUP042503A 


04/25/03 


<1.2 


1.8 


<12 


7.5 


3- 10 


1349SB127[7.5] 


04/25/03 


720 A- 01 


<1.1 


290 
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Appendix B-1 

Summary of TPH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



BcniYj 
Lccalicn 


Sartfie 
DepBi 


Sol Screening 
Interval 


SonfielD 


Sanple 
Dntp 


IPHAsEttesel 

(Carbosi Range 

C12-C2^ 


UnkoDnvnlPM 

AsMesd 
(CaiixKi Range 


TPH/\sFudOa 

(CaiiKn Range 

C2tC36) 


(mg/1^) 


(mg/1^) 


(mg/1^) 


SchI CleEuiup Leireis (2) 








0-3fertbgs 


700 


NE 


980 


3-lOfeetbgs 


1,380 


NE 


1,900 


>1 feet bgs and < 5 feet above grDundwatHT 


115 


NE 


160 


>1 feet bgs and > 5 feet above groundwater 


15000 


NE 


15000 


1349SB127 


12 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB127[12.0] 


04/25/03 


13,000 A-01 


<14 


5900 


20 


>10 feet bgs and 
> 5 feet above groundwater 


134SSB127[20.0] 


04/25/03 


17,00OA-Ol 


<13 


6,400 


25 


>10 feet bgs and 
> 5 feet above groundwater 


1349SB127[25.0] 


04/25/03 


790 A- 01 


<1.1 


300 



Notes 

bgs - bdow ground surface 
mg/kg - milligrams per kilogram 
TPH - Total Petroleum Hydrocarbons 

"A-01" - Results are elevated due to overly from W^ier boiling point hydrocarbons. 
DdECted concentrations in BcM indicate an exceedance of applicable soil screening levels. 

Detected concentrations inBddflnd/ftrf/cs irricate the detected concairation of TPHd-unk exceeds the associated TPHdsdl screening levels, 
althou^ TPHd soil screaing levds do not sppiy to TPHd-unk concairations. 

1 - Total petroleum hydrocarbons wa:B d^Bcted within the desd range but the observed patterns did not match the standard. 

2 - Cleamp level values listed are obtained from Tables 1, 2 and 4 of California Environmaital Protection Agency, Regional Wata: Quality Control Board 

San Frandsco Bay Regioa Order R2-2003-0080, Revised Site Cleamp Requirements (SCRs) and Recession of Order No. 91-082 and Order No. 96-070, 
August; 2003. 
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Appendix B-2 

Summary of PAH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



Bccing 
LocaliGii 


Sanide 
Depth 


SgO 
Cleanup 
Interval 

(fe^bgs) 


SanfdelE) 


Sanffle 
EtEite 


Aoen^dithene 

(mg/kg) 


Aoen^ditlijiene 

(mg/kg) 


Anthracene 

(mg/kg) 


Benzio(a)- 
Anthracene 

(mg/kg) 


Benzo(a)- 
Pyrene 

(mg/kg) 


BenzoCb)- 
Fluocanthene 

(mg/kg) 


Bemo^h,!)- 
Perjiene 

(mg/kg) 


Benzo(k)- 
FliKcanthene 

(mg/kg) 


Soil CleanLQ) Lords ^ 


















0-3feetbgs 


2,700 


- 


5,900 


0.43 


0.04 


0.43 


620 


0.43 


3- lOfeetbgs 

>10 feet bgs and <5 feet above 








2,700 


- 


5,900 


0.43 


0.04 


0.43 


620 


0.43 


groundwater 






NE 


- 


308 


8 


3 


23 


5,040 


23 


>10 feet bgs and > 5 feet above groundwater 


NE 


- 


308 


8 


3 


23 


5,040 


23 


1349SB107 


2.5 


0-3 


1349SB107[2.5] 


09/20/02 


<0.37 


<0.37 


<0.37 


<0.37 


a2eoj 


<0.37 


0.240 J 


<0.37 


5.5 


3- 10 


1349SB107[5.5] 


09/20/02 


< 0.038 


< 0.038 


0.019 J 


< 0.038 


0.032 J 


0.028J 


0.034J 


< 0.038 


10.5 


>10 


1349SB107[10.5] 


09/20/02 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


0.0023 J 


0.0023 J 


0.003 J 


< 0.0036 


15.5 


>10 


1349SB107[15.5] 


09/20/02 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


20.5 


>10 


1349SB107[20.5] 


09/20/02 


< 0.0041 


< 0.0041 


< 0.0041 


<0.0041 


0.0021 J 


0.0035J 


0.0025J 


<0.0041 


25.5 


>10 


1349SB107[25.5] 


09/20/02 


< 0.0035 


< 0.0035 


< 0.0035 


< 0.0035 


< 0.0035 


0.002 J 


0.0019 J 


< 0.0035 


30.5 


>10 


1349SB107[30.5] 


09/20/02 


< 0.0035 


0.0039 


0.084 


0.0021 J 


0.0021 J 


0.0097 


0.0067 


< 0.0035 


1349SB108 


2.5 


0-3 


1349SB108[2.5] 


09/20/02 


< 0.0036 


0.0019J 


0.0021 J 


0.0054 J-1- 


0.0043 J-H 


0.0063 J-H 


0.0042 J-H 


0.002 J J-H 


5.5 


3- 10 


1349SB108[5.5] 


09/20/02 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


11 


>10 


1349SB108[11] 


09/20/02 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


16 


>10 


1349SB108[16] 


09/20/02 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


21 


>10 


1349SB108[21] 


09/20/02 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


0.002 J 


< 0.004 


0.0021 J 


< 0.004 


26 


>10 


1349SB108[26] 


09/20/02 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


<0.0052 


<0.0052 


< 0.0052 


< 0.0052 


26.5 


>10 


DUP092002B 


09/20/02 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


31 


>10 


1349SB108[31] 


09/20/02 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


1349SB111 


2.5 


0-3 


1349SB111[2.5] 


09/20/02 


<360 


<360 


180J 


<360 


20OJJ-H 


<0.360 


0.230JJ+ 


<0.360 


6 


3-10 


1349SB111[6] 


09/20/02 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


10.5 


>10 


1349SB111[10.5] 


09/20/02 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


16 


>10 


1349SB111[16] 


09/20/02 


< 0.0035 


0.0019 J 


0.002 J 


< 0.0035 


0.0019 J 


< 0.0035 


0.0019 J 


< 0.0035 


21 


>10 


1349SB111[21] 


09/20/02 


0.64 


0.3 


0.2 


0.13 


0.078 


0.064J 


0.045 J 


0.040 J 


26 


>10 


1349SB111[26] 


09/20/02 


0.98 


0.44 


0.360 J- 


0.31 


0.140 J 


0.100 J 


0.100 J 


<0.150 UJ 


26.5 


>10 


DUP092002A 


09/20/02 


0.19 


0.077 


0.09 


0.057 


0.036 J 


0.026 J 


0.027 J 


<0.038 


31 


>10 


1349SB111[31] 


09/20/02 


0.41 


0.18 


0.017 


0.11 


0.070 J 


0.053 J 


0.047 J 


<0.074 


1349SB112/ 
1349SB113 


3 


0-3 


1349SB112- 
COMP113[3] 


09/20/02 


0.14 


0.15 


0.13 


0.18 


ai3 


0.15 


0.15 


0.14 


1349SB114/ 
1349SB115 


3 


0-3 


1349SB114^ 
COMP115[3] 


09/20/02 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


0.0019 J 


< 0.0037 


0.0021 J 


< 0.0037 


1349SB116 


36 


>10 


1349SB116[36] 


09/23/02 


0.022 


0.0072 


0.013 J-H 


0.0055 J-H 


0.0025JJ-H 


0.005 J-H 


0.006 J-H 


< 0.0034 


1349SB117 


3 


0-3 


1349SB117[3] 


09/24/02 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


0.002 J 


< 0.0038 


5 


3- 10 


1349SB117[6] 


09/24/02 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


0.0019 J 


< 0.0038 


0.002 J 


< 0.0038 


1349SB118 


3 


0-3 


1349SB118[3] 


09/24/02 


< 0.0072 


< 0.0072 


< 0.0072 Q-28a,UJ 


< 0.0072 


< 0.0072 


< 0.0072 


< 0.0072 


< 0.0072 UJ 


3.5 


3- 10 


DUP092402B 


09/24/02 


< 0.0078 


< 0.0078 


< 0.0078 Q-28a,UJ 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 UJ 


6 


3- 10 


1349SB118[6] 


09/24/02 


< 0.0076 


< 0.0076 


< 0.0076 Q-28a,UJ 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 UJ 


1349SB119 


3 


0-3 


1349SB119[3] 


09/24/02 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


0.002 J 


< 0.0037 


0.0024 J 


< 0.0037 


6 


3- 10 


1349SB119[6] 


09/24/02 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


1349SB120 


3 


0-3 


1349SB120[3] 


09/24/02 


< 0.0079 


< 0.0079 


< 0.0079 Q-28a,UJ 


< 0.0079 


< 0.0079 


< 0.0079 


0.0041 J 


< 0.0079 UJ 


6 


3- 10 


1349SB120[6] 


09/24/02 


NA^ 


NA' 


NA^ 


NA' 


NA^ 


NA^ 


NA' 


NA' 


1349SB121 


2 


0-3 


1349SB121[2.0] 


04/24/03 


0.010 J 


0.023 


0.059 


0.12 


ai 


0.11 


0.053 


0.036 


5 


3- 10 


1349SB121[5.0] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


7 


3- 10 


1349SB121[7.0] 


04/24/03 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


1349SB122 


3 


0-3 


1349SB122[3.0] 


04/24/03 


< 0.015 


< 0.015 


0.051 J 


0.026 


0.033 


0.051 


0.06 


0.012 J 


3.5 


3- 10 


DUP042403A 


04/24/03 


< 0.015 


< 0.015 


0.055J 


0.03 


ao]5 


0.063 


0.057 


0.015 J 


5 


3- 10 


1349SB122[5.0] 


04/24/03 


0.0053 J 


0.0063 J 


0.024 


0.042 


aoo4 


0.11 


0.1 


0.012 J 


7 


3- 10 


1349SB122[7.0] 


04/24/03 


< 0.081 


< 0.081 


< 0.081 


< 0.081 


<aieo 


0.120 J 


0.088 J 


< 0.160 
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Appendix B-2 

Summary of PAH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



Bccing 
LocaliGii 


Sanide 
Depth 


SgO 
Cleanup 
Interval 

(fe^bgs) 


SaiifdelD 


Sanfde 
Efaite 


Chrysene 

(mg/kg) 


E)ibenz(a,li)- 
Anthracene 

(mg/kg) 


Flucc^anthene 

(mg/kg) 


Flucripsie 

(mg/kg) 


Inde»io(l,3.3-q,d)- 
Pyrene 

(mg/kg) 


]S^«ditlialene 

(mg/kg) 


I^enanthrene 

(mg/kg) 


Pyrene 

(mg/kg) 


Soil CleanLQ) Lords ^ 


















0-3feetbgs 


4 


0.078 


820 


770 


0.27 


480 


600 


620 


3- lOfeetbgs 

>10 feet bgs and <5 feet above 








4 


0.078 


820 


770 


0.27 


480 


600 


620 


groundwater 






54 


- 


316 


60 


- 


9 


86 


241 


>10 feet bgs and > 5 feet above groundwater 


54 


- 


316 


60 


- 


9 


86 


241 


1349SB107 


2.5 


0-3 


1349SB107[2.5] 


09/20/02 


<0.37 


a230J 


0.210 J 


<0.37 


0.220JJ-H 


<0.37 


<0.37 


<0.37 


5.5 


3- 10 


1349SB107[5.5] 


09/20/02 


< 0.038 


0.026 J 


0.024 J 


< 0.038 


0.026J 


< 0.038 


< 0.038 


0.023J 


10.5 


>10 


1349SB107[10.5] 


09/20/02 


< 0.0036 


0.0022 J 


0.0024 J 


< 0.0036 


0.0024J 


< 0.0036 


< 0.0036 


0.0021 J 


15.5 


>10 


1349SB107[15.5] 


09/20/02 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


20.5 


>10 


1349SB107[20.5] 


09/20/02 


< 0.0041 


0.0026J 


0.0027J 


<0.0041 


0.0023J 


< 0.0041 


0.0034J 


<0.0041 


25.5 


>10 


1349SB107[25.5] 


09/20/02 


< 0.0035 


0.0021 J 


0.0019J 


< 0.0035 


0.0019J 


0.0033J 


0.0019J 


< 0.0035 


30.5 


>10 


1349SB107[30.5] 


09/20/02 


0.017 


0.0039 


0.0098 


0.0037 


0.0029 J 


0.0023 J 


0.082 


0.011 


1349SB108 


2.5 


0-3 


1349SB108[2.5] 


09/20/02 


0.0048 J-H 


0.0027JJ-H 


0.0063 


< 0.0036 


0.0044 J-H 


< 0.0036 


0.0026J 


0.0075 J-H 


5.5 


3- 10 


1349SB108[5.5] 


09/20/02 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


11 


>10 


1349SB108[11] 


09/20/02 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


< 0.0053 


16 


>10 


1349SB108[16] 


09/20/02 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


21 


>10 


1349SB108[21] 


09/20/02 


< 0.004 


< 0.004 


0.0021 J 


< 0.004 


0.0022 J 


< 0.004 


< 0.004 


< 0.004 


26 


>10 


1349SB108[26] 


09/20/02 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


< 0.0052 


26.5 


>10 


DUP092002B 


09/20/02 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


31 


>10 


1349SB108[31] 


09/20/02 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


< 0.004 


1349SB111 


2.5 


0-3 


1349SB111[2.5] 


09/20/02 


< 0.360 


a2aojjH- 


0.190 J 


<0.360 


0.210 J 


<0.360 


<0.360 


0.290 J 


6 


3-10 


1349SB111[6] 


09/20/02 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


<0.0037 


10.5 


>10 


1349SB111[10.5] 


09/20/02 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


< 0.0036 


16 


>10 


1349SB111[16] 


09/20/02 


< 0.0035 


0.0021 J 


0.0021 J 


0.0032 J 


0.002 J 


< 0.0035 


0.0065 


0.002 J 


21 


>10 


1349SB111[21] 


09/20/02 


0.18 


0.047 J 


0.1 


0.78 


0.043 J 


2 


1.4 


0.22 


26 


>10 


1349SB111[26] 


09/20/02 


0.250 Q-28aJ- 


0.097 J 


0.18 


1.2 


0.082 J 


0.130 J 


2.3 


0.440 Q-28J- 


26.5 


>10 


DUP092002A 


09/20/02 


0.097 


0.025 J 


0.047 


0.19 


0.024 J 


<0.038 


0.54 


0.12 


31 


>10 


1349SB111[31] 


09/20/02 


0.18 


0.047 J 


0.099 


0.47 


0.041 J 


0.088 


1.1 


0.21 


1349SB112/ 
1349SB113 


3 


0-3 


1349SB112- 
COMP113[3] 


09/20/02 


0.17 


ai6 


0.13 


0.16 


0.19 


0.13 


0.15 


0.17 


1349SB114/ 
1349SB115 


3 


0-3 


1349SB114^ 
COMP115[3] 


09/20/02 


< 0.0037 


0.0022 J 


0.002 J 


< 0.0037 


0.0022 J 


< 0.0037 


< 0.0037 


< 0.0037 


1349SB116 


36 


>10 


1349SB116[36] 


09/23/02 


0.012 J-H 


0.0032JJ-H 


0.009 J-H 


0.036 


0.0026JJ-H 


0.0039 J- 


0.047 J-H 


0.047 J-H 


1349SB117 


3 


0-3 


1349SB117[3] 


09/24/02 


< 0.0038 


0.0022 J 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


5 


3- 10 


1349SB117[6] 


09/24/02 


< 0.0038 


0.0022 J 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


< 0.0038 


1349SB118 


3 


0-3 


1349SB118[3] 


09/24/02 


< 0.0072 Q-28b,UJ 


< 0.0072 


< 0.0072 


< 0.0072 


< 0.0072 


< 0.0072 


< 0.0072 


< 0.0072 Q-28,UJ 


3.5 


3- 10 


DUP092402B 


09/24/02 


< 0.0078 Q-28b,UJ 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 Q-28,UJ 


6 


3- 10 


1349SB118[6] 


09/24/02 


< 0.0076 Q-28b,UJ 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 Q-28,UJ 


1349SB119 


3 


0-3 


1349SB119[3] 


09/24/02 


< 0.0037 


0.0022 J 


0.0021 J 


< 0.0037 


0.0022 J 


< 0.0037 


< 0.0037 


< 0.0037 U 


6 


3- 10 


1349SB119[6] 


09/24/02 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 


< 0.0037 U 


1349SB120 


3 


0-3 


1349SB120[3] 


09/24/02 


<0.0079Q-28b,UJ 


0.0046J 


< 0.0079 


< 0.0079 


0.0042 J 


< 0.0079 


< 0.0079 


< 0.0079 Q-28,UJ 


6 


3- 10 


1349SB120[6] 


09/24/02 


NA^ 


NA' 


NA^ 


NA' 


NA^ 


NA^ 


NA' 


NA' 


1349SB121 


2 


0-3 


1349SB121[2.0] 


04/24/03 


0.15 


0.014J 


0.18 


0.028 


0.034 


0.0077J 


0.24 


0.38 


5 


3- 10 


1349SB121[5.0] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


7 


3- 10 


1349SB121[7.0] 


04/24/03 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


1349SB122 


3 


0-3 


1349SB122[3.0] 


04/24/03 


0.032 


0.0096 J 


0.048 


<0.015 


0.022 J 


0.0062 J 


0.031 


0.094 


3.5 


3-10 


DUP042403A 


04/24/03 


0.042 


0.011 J 


0.046 


<0.015 


0.023 J 


0.0054J 


0.034 


0.098 


5 


3- 10 


1349SB122[5.0] 


04/24/03 


0.24 


0.025 J 


0.046 


0.042 


0.047 


0.0069 J 


0.052 


0.2 


7 


3- 10 


1349SB122[7.0] 


04/24/03 


0.4 


0.044 J 


<0.081 


0.14 


<0.160 


<0.081 


0.11 


0.098 
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Appendix B-2 

Summary of PAH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



Boiiiig 
Locaticn 


Sanple 
DejjQi 


SgO 
Cleanup 
Interval 

(fe^bgs) 


SanilelD 


Sanple 
Date 


Aoen^dithene 

(mg/kg) 


Aoen^ditlijiene 

(mg/kg) 


Anthracene 

(mg/kg) 


Benzio(a)- 
Anthracene 

(mg/kg) 


Benzo(a)- 
Pyrene 

(mg/kg) 


Benzo(b)- 
Fluocanttiene 

(mg/kg) 


Bemo^h,!)- 
Perjiene 

(mg/kg) 


Benzo(k)- 
FliKcanttiene 

(mg/kg) 


Soil CleanLQ) Lords ^ 


















0-3feetbgs 


2,700 


- 


5,900 


0.43 


0.04 


0.43 


620 


0.43 


3- lOfeetbgs 

>10 feet bgs and <5 feet above 








2,700 


- 


5,900 


0.43 


0.04 


0.43 


620 


0.43 


groundwater 






NE 


- 


308 


8 


3 


23 


5,040 


23 


>10 feet bgs and > 5 feet above groundwater 


NE 


- 


308 


8 


3 


23 


5,040 


23 


1349SB123 


2 


0-3 


1349SB123[2.0] 


04/24/03 


<0.015 


<0.015 


0.065 J 


0.029 


aois 


0.073 


0.043 


0.015J 


5 


3- 10 


1349SB123[5.0] 


04^24/03 


< 0.034 


< 0.034 


< 0.034 


< 0.085 


aoaej 


0.1 


0.087 


<0.085 


6.5 


3- 10 


1349SB123[6.5] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


7 


3-10 


DUP042403B 


04/24/03 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


1349SB124 


2 


0-3 


1349SB124[2.0] 


04^4/03 


<0.0073 


<0.0073 


<0.0073 


0.0014J 


<0.0073 


<0.0073 


<0.0073 


<0.0073 


5 


3- 10 


1349SB124[5.0] 


04/24/03 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


7 


3- 10 


1349SB124[7.0] 


04/24/03 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


<0.0075 UJ 


< 0.0075 


1349SB125 


2 


0-3 


1349SB125[2.0] 


04/24/03 


<0.0071 


<0.0071 


0.0017 J 


0.012 


0.017 


0.031 


0.021 


0.087 


5 


3-10 


1349SB125[5.0] 


04/24/03 


0.0061 J 


0.0055 J 


0.053 J 


0.049 


0.037 


0.12 


0.022 J 


<0.029 


6.5 


3- 10 


1349SB125[6.5] 


04/24/03 


0.2 


0.017 


<0.014 


0.064 


0.021 J 


0.084 


0.013 J 


<0.029 


7 


3- 10 


DUP042403C 


04/24/03 


0.068 


0.035 


0.011 J 


0.041 


<0.028 


0.051 


0.0076 J 


<0.028 


10 


3-10 


1349SB125[10.0] 


04/24/03 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 UJ 


<0.007 


20 


>10 


1349SB125[20.0] 


04/24/03 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 UJ 


<0.0068 


25 


>10 


1349SB125[25.0] 


04/24/03 


< 0.0069 


< 0.0069 


< 0.0069 


< 0.0069 


< 0.0069 


< 0.0069 


<0.0069 UJ 


< 0.0069 


1349SB126 


2 


0-3 


1349SB126[2.0] 


04/25/03 


<0.030 


<0.030 


0.0061 J 


0.024 J 


0.016 J 


0.033 


0.018 J 


0.011 J 


5 


3-10 


1349SB126[5.0] 


04^5/03 


<0.054 


<0.054 


<0.054 


0.028 J 


acm 


0.085 


0.062 


< 0.054 


7 


3- 10 


1349SB126[7.0] 


04/25/03 


0.0034J 


< 0.0095 


0.004 J 


0.0028J 


< 0.0095 


< 0.0095 


< 0.0095 


< 0.0095 


20 


>10 


1349SB126[20.0] 


04/25/03 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


25 


>10 


1349SB126[25.0] 


04/25/03 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


1349SB127 


2.5 


0-3 


1349SB127[2.5] 


04/25/03 


< 0.031 


< 0.031 


< 0.031 


0.021 J 


0.033 


0.045 


0.041 


0.012 J 


4.5 


3- 10 


1349SB127[4.5] 


04/25/03 


< 0.032 


< 0.032 


< 0.032 


< 0.032 


< 0.032 


< 0.032 


< 0.032 


< 0.032 


5 


3- 10 


DUP042503A 


04/25/03 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


7.5 


3- 10 


1349SB127[7.5] 


04/25/03 


0.017 


0.061 


0.082 


0.049 


0.015J 


0.019J 


0.0067J 


< 0.029 


12 


>10 


1349SB127[12.0] 


04/25/03 


2.1 


0.83 


1.2 


0.73 


0.27 


0.28 


0.081 J 


< 0.095 


20 


>10 


1349SB127[20.0] 


04/25/03 


4.2 


1.8 


2 


1.3 


0.42 


0.45 


0.120 J 


< 0.130 


25 


>10 


1349SB127[25.0] 


04/25/03 


0.1 


0.033 


0.058 


0.044 


< 0.030 


0.015 J 


< 0.030 


< 0.030 


1349SB128 


3 


0-3 


1349SB128[3.0] 


04/24/03 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


6 


3- 10 


1349SB128[6.0] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


0.0021 J 


< 0.0076 


1349SB129 


3 


0-3 


1349SB129[3.0] 


04/24/03 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.0079 


6 


3- 10 


1349SB129[6.0] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


1349SB130 


3 


0-3 


1349SB130[3.0] 


04/24/03 


< 0.015 


< 0.015 


< 0.015 


< 0.015 


< 0.015 


0.0089 J 


< 0.0077 J 


< 0.015 


6 


3- 10 


1349SB130[6.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.015 


< 0.015 


< 0.015 


< 0.015 


1349SB131 


2.5 


0-3 


1349SB131[2.5] 


04/24/03 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.016 


< 0.016 


0.0032 J 


< 0.016 


6 


3- 10 


1349SB131[6.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


1349SB132 


2.5 


0-3 


1349SB132[2.5] 


04/24/03 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.0079 


< 0.016 


< 0.016 


< 0.016 


< 0.016 


5 


3- 10 


1349SB132[5.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


1349SB133 


2.5 


0-3 


1349SB133[2.5] 


04/24/03 


< 0.017 


< 0.017 


< 0.017 


0.015J 


0.016J 


0.027 


O.OIOJ 


0.0076J 


5 


3- 10 


1349SB133[5.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 



2/14/2006 

00162822 Appendix B.xis 



Page 3 of 5 



Appendix B-2 

Summary of PAH Results in Soil 

Building 1349 

Presidio of San Francisco, California 



Boiiiig 
Locaticn 


Sanple 
DejjQi 


SgO 
Cleanup 
Interval 

(fe^bgs) 


SanilelD 


Sanple 
Date 


Clnryseaie 

(mg/kg) 


E)ibenz(a,h)- 
Antliracene 

(mg/kg) 


Flucc^anttiene 

(mg/kg) 


Flucripsie 

(mg/kg) 


Inde»io(l,3.3-q,d)- 
Pyrene 

(mg/kg) 


IS^^diQialene 

(mg/kg) 


I^enantlirene 

(mg/kg) 


Pyrene 

(mg/kg) 


Soil CleanLQ) Lords ^ 


















0-3feetbgs 


4 


0.078 


820 


770 


0.27 


480 


600 


620 


3- lOfeetbgs 

>10 feet bgs and <5 feet above 








4 


0.078 


820 


770 


0.27 


480 


600 


620 


groundwater 






54 


- 


316 


60 


- 


9 


86 


241 


>10 feet bgs and > 5 feet above groundwater 


54 


- 


316 


60 


- 


9 


86 


241 


1349SB123 


2 


0-3 


1349SB123[2.0] 


04/24/03 


0.031 


0.0099 J 


0.029 


<0.015 


0.024J 


<0.015 


0.03 


0.11 


5 


3- 10 


1349SB123[5.0] 


04/24/03 


0.23 


0.025 J 


0.014 J 


<0.034 


0.042 J 


<0.034 


0.028 J 


0.039 J 


6.5 


3- 10 


1349SB123[6.5] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


7 


3-10 


DUP042403B 


04/24/03 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


<0.0074 


1349SB124 


2 


0-3 


1349SB124[2.0] 


04^4/03 


<0.0073 


<0.0073 


<0.0073 


<0.0073 


<0.0073 


<0.0073 


<0.0073 


<0.0073 


5 


3- 10 


1349SB124[5.0] 


04/24/03 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


< 0.0074 


7 


3- 10 


1349SB124[7.0] 


04/24/03 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


< 0.0075 


1349SB125 


2 


0-3 


1349SB125[2.0] 


04/24/03 


0.0016 


0.0035 J 


0.01 


<0.0071 


0.011 


<0.0071 


0.0086 


0.025 


5 


3-10 


1349SB125[5.0] 


04/24/03 


0.16 


0.015 J 


0.051 


0.0052 J 


0.010 J 


<0.015 


0.064 


0.32 


6.5 


3- 10 


1349SB125[6.5] 


04/24/03 


0.21 


0.0098 J 


0.19 


0.54 


0.0057 J 


0.17 


2.4 


0.25 


7 


3- 10 


DUP042403C 


04/24/03 


0.15 


0.0057 J 


0.065 


0.045 


<0.028 


0.048 


1.6 


0.17 


10 


3-10 


1349SB125[10.0] 


04/24/03 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 


<0.007 


20 


>10 


1349SB125[20.0] 


04/24/03 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


<0.0068 


25 


>10 


1349SB125[25.0] 


04/24/03 


0.0018 J 


< 0.0069 


< 0.0069 


< 0.0069 


< 0.0069 


< 0.0069 


0.0063 J 


< 0.0069 


1349SB126 


2 


0-3 


1349SB126[2.0] 


04/25/03 


0.046 


<0.030 


0.032 


<0.0 30 


0.011 J 


<0.030 


0.043 


0.043 


5 


3-10 


1349SB126[5.0] 


04^5/03 


0.063 


0.016 J 


0.010 J 


<0.054 


0.25 J 


<0.054 


0.035 J 


0.14 


7 


3-10 


1349SB126[7.0] 


04/25/03 


0.004J 


<0.0095 


<0.0095 


<0.0095 


<0.0095 


<0.0095 


0.023 


0.0043 J 


20 


>10 


1349SB126[20.0] 


04/25/03 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


< 0.0086 


0.0038 J 


< 0.0086 


< 0.0086 


25 


>10 


1349SB126[25.0] 


04/25/03 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


< 0.0085 


1349SB127 


2.5 


0-3 


1349SB127[2.5] 


04/25/03 


0.021 J 


0.0069J 


0.028 J 


<0.031 


0.019 J 


<0.031 


0.023 J 


0.041 


4.5 


3-10 


1349SB127[4.5] 


04/25/03 


19J 


<0.032 


<0.032 


<0.032 


<0.032 


<0.032 


<0.032 


0.039 


5 


3- 10 


DUP042503A 


04/25/03 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


< 0.0082 


7.5 


3- 10 


1349SB127[7.5] 


04/25/03 


0.085 


<0.029 


0.026 J 


0.35 


<0.029 


0.63 


0.56 


0.087 


12 


>10 


1349SB127[12.0] 


04^5/03 


1.3 


0.035 J 


0.37 


4.8 


0.040 J 


11 


7.5 


1.5 


20 


>10 


1349SB127[20.0] 


04/25/03 


2.1 


0.063 J 


0.63 


1.3 


0.068 J 


17 


12 


2.4 


25 


>10 


1349SB127[25.0] 


04/25/03 


0.072 


<0.030 


0.018 J 


0.075 


<0.030 


0.14 


0.39 


0.84 


1349SB128 


3 


0-3 


1349SB128[3.0] 


04/24/03 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


< 0.0078 


6 


3-10 


1349SB128[6.0] 


04/24/03 


<0.0076 


<0.0076 


<0.0076 


<0.0076 


<0.0076 


<0.0076 


<0.0076 


<0.0076 


1349SB129 


3 


0-3 


1349SB129[3.0] 


04^4/03 


<0.0079 


<0.0079 


<0.0079 


<0.0079 


<0.0079 


<0.0079 


<0.0079 


<0.0079 


6 


3- 10 


1349SB129[6.0] 


04/24/03 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


< 0.0076 


1349SB130 


3 


0-3 


1349SB130[3.0] 


04/24/03 


<0.015 


0.0029 J 


<0.015 


<0.015 


<0.015 


<0.015 


<0.015 


<0.015 


6 


3-10 


1349SB130[6.0] 


04/24/03 


< 0.0077 


<0.015 


< 0.0077 


< 0.0077 


<0.015 


< 0.0077 


< 0.0077 


< 0.0077 


1349SB131 


2.5 


0-3 


1349SB131[2.5] 


04/24/03 


<0.0082 


<0.016 


0.0037 J 


0.0076 J 


<0.016 


<0.0082 


0.0022 J 


0.0042 J 


6 


3- 10 


1349SB131[6.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


1349SB132 


2.5 


0-3 


1349SB132[2.5] 


04/24/03 


< 0.0079 


<0.016 


< 0.0079 


< 0.0079 


<0.016 


< 0.0079 


< 0.0079 


< 0.0079 


5 


3-10 


1349SB132[5.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


1349SB133 


2.5 


0-3 


1349SB133[2.5] 


04/24/03 


0.02 


0.0033 J 


0.023 


<0.017 


0.0062 J 


<0.017 


0.010 J 


0.029 


5 


3- 10 


1349SB133[5.0] 


04/24/03 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 


< 0.0077 
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Appendix B-2 

Summary of PAH Results in Soil 

Building 1349 

Presidio of San Francisco, California 

Notes 

-- - Not ^plicable 

NE - Not Established 

pg/kj - mioDgiams per kilogiam 

PAH - Polycyclic Aromatic Hy^drocarton 

BcAd indicates value above cleanup level 

J + - The analjrte was positively identified; tlie associated numerical value is biased hi^ due to a hi^ surrogate recovery and should be considered an ^jproximate concentration of tlie analjrte in the sarrple. 

J - The analjrte was positivdy idaitified; tlie associated numerical value is tlie ^jproximate concentration of the analyte in the sarrple. 

U- The analjrte was analyzed for, but vvas net d^sctedalxjvellieiepoitBdsarrple quantitation Uiiiit. 

UJ - The analjrte was not d^scted above the reported sarrple quantitation Urnit. Howes^er, the rgxjrted quantitation Umit is ^proximate and m^ or nm/ not represent the actual Umit of quantitation necessary to accuratdy 

and precisely measure the analjrte in the sarrple 
Q- 28 - The opoiing calibration vaiBcation standard was outside accgjtance criteria by 1 . 2%. Althou^ the Laboratory Control Sarrple verified the accuracy of the batch this should be considered in evaluating the data for its 

intended purpose 
Q- 28a - The opening cahbration verification standard was outside acceptance criteria by 1 . 7%. Although the Laboratory Control Sarrple verified the accuracy of the batc±i, this should be considered in evaluating the data for its 

intended purpose 
Q- 28b - The opaiing calibration vaification standard was outside accq^taace criteria by 8. 7%. Althou^ the Laboratory Control Sarrple verified the accuracy of the hstch, this should be considered in evaluating the data for its 

intended purpose 
1 - Cleanip level values Usted are obtained from Tables 1, 2 and 4 of Califomia Envtromneiital Protection Agency, Regional Water Quality Control Board, San Francisco Bay Region 
Order R2- 2003-0080, Revised Site Cleanrp Requirements (SCRs) and Recession of Order No. 91-082 and Order No. 96-070, August, 2003. 
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Appendix B-3 

Summary of TPH and BTEX Results at Telecommunications Conduit 

Building 1349 

Presidio of San Francisco, California 



SanplelD 


Sartfie 

DEIJth 


Soil 
Ckonup 
Interval 


Sanple 
Dnte: 


IPHAsESesd 
(Carbcxi RarKfe 


Unknown IPM 

asEKesd 
(CarlxMi RarKfe 


XPHAsFiriOa 

(Carbcxi RarKfe 

C2a-C36) 


Boizene 


Tcduene 


Ethythaaene 


Xylenes 
(Tolal) 


(mg/1^) 


(mg/1^) 


(mg/1^) 


(mg/1^) 


(mg/1^) 


(nagflsg) 


(■nag/isg) 


Sdl Ckanq) Levds (1) 
















0-3feetbgs 


700 


NE 


980 


0.6 


270 


125 


55 


3-lOfeetbgs 


1,380 


NE 


1,900 


0.6 


530 


810 


1,080 


>10 feet bgs and <5 fert above groundwatet 


115 


NE 


160 


0.005 


0.005 


0.009 


0.009 


> 10 feet bgs and > 5 feet above groundwatHT 


15,000 




15,000 


140 


420 


60 


180 


CSCl 


3 


0-3 


11/17/95 


14,000 


- 


- 


<0.12 TJJ 


0.17 J 


0.53 J 


4.3 J 


CSC6 


3 


0-3 


11/17/95 


21000 


- 


- 


<0.19 U 


<0.19 U 


2.4 


12 J 


CSC8 


3 


0-3 


11/17/95 


IQOOO 


— 


— 


< 0.052 U 


< 0.052 U 


0.64 


4.4 J 


CSC4 


4 


3-10 


11/17/95 


HOOO 


- 


- 


<0.12 UJ 


<0.12 UJ 


0.47 J 


1.3 J 


CSC3 


6 


3-10 


11/17/95 


liOOO 


- 


- 


<0.12 TJJ 


<0.12 UJ 


0.21 J 


0.91 J 


CSC2 


12 


>10 


1V17/95 


3,200 


- 


- 


< 0.0058 TJJ 


0.0067 J 


0.034 J 


0.22 J 


CSC5 


12 


>10 


11/17/95 


6,300 


- 


- 


<0.11 U 


0.32 


1.8 


11 J 


CSC7 


12 


>10 


11/17/95 


10,000 


- 


- 


< 0.061 U 


0.099 


0.97 


3.1 J 


CSC9 


12 


>10 


11/17/95 


5,900 


~ 


- 


<0.21 U 


0.99 


1.2 


9J 



Notes 

- - Not analyzed 

TPH - Total Pdioleum Hydrocarbons 

bgs - below ground surface 

mg/kg - milligrams per kilogram 

Detected concairations in Bcdd indicate an exceedance of applicable soil cleanup levels. 

J - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 

U - The analyte was analyzed for, but was not detected above the reported san^de quantitation limit. 

UJ - The analyte was not detected above the reported san^jle quantitation limit. However, the reported quantitation limit 

1 - Cleanup level values listed are obtained from Tables 1, 2 and 4 of California Environmental Protection Agency, Regional Water Quality Control Board, San Francisco 

Bay RegiorL 

2 - Total petroleum hydrocarbons were detected within the diesel range but the observed patterns did not match the standard. 

Order R2- 2003- 0080, Revised Site Cleanup Requirements ( SCRs) and Recession of Order No. 91- 082 and Order No. 96- 070, August, 2003. 
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Appendix B-4 

Summatyof PAH Results at Telecommunications Conduit 

Building 1349 

Presidio of San Francisco, California 



ID 


Sanple 
DEpQi 


Seal 

Scaneemng 

Interval 


Sanfle 
Date 


AntfaraGene 


Benzo(a)- 
Anthraoene 


Benizo(a)- 
Pyrene 


Beii2io03)- 
FlvKxanQKiie 


Benizo(c(lvi)- 
Perjdene 


HvKxantliEne 


Clirysene 


Flucr- 
anttiene 


Flucrene 


N^qdiOialene 


FfaenanQirene 


Pyrene 


(fe^bgs) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


Scil Cleanup Lek^ds (1) 


























0-3feetbgs 


5,900 


0.43 


0.04 


0.43 


620 


0.43 


4.3 


820 


770 


480 


600 


620 


3-lOfeetbgs 


5,900 


0.43 


0.04 


0.43 


620 


0.43 


4.3 


820 


770 


480 


600 


620 


>10 feet bgs and < 5 fed; above Gw 


308 


8 


3 


23 


5,040 


23 


54 


316 


60 


9 


86 


241 


> 10 feet bgs and > 5 feet above GW 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


CSCl 


3 


0-3 


11/17/95 


<1.10 u 


<Z3 U 


2 


<2.3 U 


<2.3 U 


<Z3U 


<1.1 U 


<1.1 U 


4 


24 


<1.1J 


<1.1 U 


CSC6 


3 


0-3 


11/17/95 


<12 UJ 


<23 UJ 


<4UJ 


<23 US 


<23 UJ 


<2.3 1JJ 


<12 LJ 


<1.2 UJ 


<12UJ 


51 J 


15J 


<12 UJ 


CSC8 


3 


0-3 


1V17/95 


<5.6 UJ 


<11 UJ 


<2 UJ 


<11 UJ 


<11 UJ 


<11 IJ 


<5.6IJI 


<5.6 UJ 


<5.6 UJ 


<5.6 UJ 


6.8 J 


<5.6 UJ 


CSC3 


6 


3-10 


1V17/95 


<2.4 U 


<4.9 U 


<aa6 u 


<4.90 U 


<4.9 U 


<4.9U 


<2.4 U 


<2.4 U 


<2.4 U 


4 


<2.4 U 


<2.4 U 


CSC4 


4 


3-10 


11/17/95 


<2.2 U 


<4.4U 


<a77 u 


<4.4 U 


<4.4 


<4.9U 


<2.2 U 


<2.2 U 


<2.2 U 


16 


<2.2 U 


<2.2 U 


CSC2 


12 


>10 


11/17/95 


<1.1 U 


<2.3 U 


<0.4 U 


<2.3 U 


<2.3 U 


<2.3 U 


<1.1 U 


<1.1 U 


1 


4 


2 


<1.1 U 


CSC5 


12 


>10 


1V17/95 


<0.11 U 


<0.22 U 


89 


<0.22 U 


<0.22 U 


<0.22 U 


0.15 


<0.11 U 


1.2 J 


16 


1.2 J 


4 


CSC7 


12 


>10 


1V17/95 


<0.12 U 


<0.25 U 


<0.44 U 


<0.25 U 


<0.25 U 


<0.25 U 


<0.12 U 


<0.12 U 


1.5 


4 


2.4J 


0.48 


CSC9 


12 


>10 


11/17/95 


<1.2 UJ 


<2.4UJ 


<420 UJ 


<2.4UJ 


<2.4UJ 


<2.4UJ 


<1.2 UJ 


<1.2 UJ 


1.4 J 


17 J 


1.8 J 


<1.2UJ 



Notes 

— Not ^jplicable 

GW- giound\A?aiba- 

mg/kg - milligrams per kilogram 

PAH - Polycydic Aromatic Hydrocarbon 

J - The analyte was positively id^itif ied; the associabed numerical value is the apptroximate concentration of the analyte in the sample. 

U - The analyte was analyzed for, but ■was not d^ected above the reported sample quantitation limit 

UJ - The analyte was not detected above the reported sarr^ie quantitation limit However, the reported quantitation limit is 

approximabe and im^ or me^r not represent the actual limit of quantitation necessary to accurately and precisely measure tiie 
analyte in the sample. 
1 - Cleanup level values listed are obtained from Tables 1, 2 and 4 of California Environmeintal Protection Agency, 
Regional Waba- Quality Control Board, San Francisco Bey Region Order P^-2003-0080, Revised Site Cleanup 
Requireroaits (SCRs) and Recession of Order No. 91-082 and Order No. 96-070, August, 2003. 
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Appendix B-5 

Results of General Chemistry Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdllSijmB 


Date 


PH 


Alhaliinty 
Total 


BicartxHiate 


CWoride 


E>isscdved 
Oxygen 


Fluoride 


Nas 
ISairate 


Nas 
ISairile 


Nas Nitrate + 
ISairite 


Sid&te 




Analytical 
Method^ 


Rdd 


E310.1 


E310.1 


E300.0/ 
SW9056 


Fidd 


E300.0/ 
E340.2/ 
SW9056 


E300.0/ 
E353.2/ 
SW9056 


E300.0/ 
E35a2/ 
SW9056 


E35a2 


E300.0/ 
SW9056 








(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


{mgfL) 


(mg^) 


(mg^) 


(mg/L) 


1349MW01 

DUP1209021A 
1319MW01CL 

DUP0830013A 
1349MW01CL 


omsm 


5.60 


280 


280 


740 


0.39 


0.11 


2.2 


<0.1 


NA 


250 


12/02/03 


6.70 
6.25 


310 


310 


690 


1.1 


0.14 


2.2 


<0.05 


NA 


220 


0^1/03 


310 


310 


700 


1.42 


<0.2 


1.8 


<0.1 


NA 


220 


0^10/03 


6.34 


380 


380 


740 


1.29 


<0.2 


2.1 


<0.1 


NA 


230 


03^12/03 


6.28 


NA 


NA 


NA 


1.59 


NA 


NA 


NA 


NA 


NA 


12/09/02 




360 


360 


750 


0.76 


<0.2 


1.7 


<0.1 


NA 


210 


12/09/02 




350 


350 


750 


- 


<0.2 


1.8 


<0.1 


NA 


220 


12/09/02 




350 


350 


360 


- 


1 


1.4 J- 


<0.05 LIJ 


1.4 J- 


220 


oa^a/02 




270 


270 


740 


1.34 


0.13 


1.7 


<0.05 


NA 


240 


05^30/02 




320 


320 


810 


1.37 


0.091 J 


1.7 


<0.05 


NA 


230 


o^oa/02 




290 


290 


830 


2.13 


0.13 


1.8 


<0.05 


NA 


250 


11/23/01 




310 


310 


820 


1.36 


0.13 


1.8 


<0.05 


NA 


240 


08^30/01 




420 


420 


740 


0.61 


0.24 


1.3 


<2.5 


NA 


180 


oa'30/01 




430 


430 


740 


- 


0.14 


1.2 


<2.5 


NA 


180 


08^30/01 




340 


340 


760 


- 


<0.05 


1.4 = 


<2.5 


NA 


210 


05/10/01 




330 


330 


760 


1.45 


0.19 


1.4 


<0.05 


NA 


220 


05/19/99 




433 


433 


820 


0.83 


0.2 


NA 


NA 


0.537 


188 


02/19/99 




468 


468 


731 


1.83 


0.15 


NA 


NA 


0.641 


192 


11/13/98 




361 


361 


666 


1.59 


0.17 


NA 


NA 


0.62 


205 


oa/ia/98 




574 


574 


701 


2.24 


0.11 


NA 


NA 


0.404 


161 


04/16/98 




377 


377 


679 


2.89 


0.12 


NA 


NA 


0.715 


221 


01/22/98 




509 


509 


673 


1 


0.124 


NA 


NA 


0.416 


159 


10/30/97 




527 


527 


726 


0.37 


<0.05 


0.478 


NA 


0.368 


158 


07/31/97 




466 


466 


777 


0.5 


NA 


0.532 


NA 


0.617 


192 


05/01/97 




489 


489 


768 


1.17 


NA 


0.451 


NA 


NA 


190 


02/10/97 




374 


374 


888 


1.26 


NA 


0.635 


NA 


<0.05 


262 


08/08/95 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


1349MW02 


08/12/M 




700 


700 


600 


0.4 


<0.1 


1.5 


<0.1 


NA 


64 


05/26/01 


7.09 


660 


660 


650 


0.59 


0.11 


1.3 


<0.1 


NA 


64 


03/15/01 


7.11 


630 


630 


670 


0.44 


<0.1 


1.4 


<0.1 


NA 


66 


12/02/03 


7.00 


720 


720 


600 


0.6 


<0.1 


1.6 


<0.05 


NA 


64 


08/13/03 


6.11 


710 


710 


550 


1.6 


<1 


1.3 bJ- 


<0.5 UJ 


NA 


73 
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Appendix B-5 

Results of General Chemistry Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdllSijmB 


Date 


PH 


Alhaliinty 
Total 


BicartxHiate 


CWoride 


E>isscdved 
Oxygen 


Fluoride 


Nas 
ISairate 


Nas 
ISairile 


Nas Nitrate + 
ISairite 


Sid&te 




Analytical 
Method^ 


Rdd 


E310.1 


E310.1 


E300.0/ 
SW9056 


Fidd 


E300.0/ 
E340.2/ 
SW9056 


E300.0/ 
E353.2/ 
SW9056 


E300.0/ 
E35a2/ 
SW9056 


E35a2 


E300.0/ 
SW9056 








(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


{mgfL) 


(mg^) 


(mg^) 


(mg/L) 


1349MW02 
DUP0605032A 

DUP1204023A 

1349MW02 

DUP0306022A 

DUPl 12801 lA 

DUP0830012A 
1349MW02CL 


OQ/05/03 


7.52 


630 


630 


610 


1.3 


<0.2 


1.6 


<0.1 


NA 


62 


(^05/03 




620 


620 


610 


NA 


<0.2 


1.6 


<0.1 


NA 


62 


03/12/03 


7.32 


NA 


NA 


NA 


0.3 


NA 


NA 


NA 


NA 


NA 


12/04/02 




660 


660 


580 


1.8 


<0.2 


1.7 


<0.1 


NA 


62 


12/04/02 




670 


670 


560 


- 


<0.2 


1.7 


<0.1 


NA 


63 


08/23/02 




670 


670 


570 


1 


0.12 


1.6 


<0.05 


NA 


68 


05/30/02 




680 


680 


630 


0.7 


0.12 


1.6 


<0.05 


NA 


60 


03/06/02 




640 


640 


680 


1.2 


0.13 


1.6 


<0.05 


NA 


58 


03^06/02 




640 


640 


670 


- 


0.13 


1.6 


<0.05 


NA 


59 


11/28/01 




670 


670 


580 


2.25 


0.091 J 


1.7 


<0.05 


NA 


60 


11/28/01 




680 


680 


570 


- 


0.1 J 


1.8 


<0.05 


NA 


56 


08/30/01 




660 


660 


570 


NM 


0.11 


1.7 


<0.05 


NA 


64 


08^30/01 




660 


660 


550 


- 


0.11 


1.7 


<0.05 


NA 


63 


08/30/01 




660 


660 


550 


- 


<0.1 


1.5 = 


<0.05 


NA 


56 


05/10/01 




660 


660 


570 


1.3 


0.12 


1.7 


<0.05 


NA 


62 


05/19/99 




680 


680 


724 


0.51 


<0.1 


NA 


NA 


1.58 


76 


02/19/99 




706 


706 


766 


0.6 


<0.1 


NA 


NA 


1.29 


80 


11/18/98 




694 


694 


690 


0.71 


<0.1 


NA 


NA 


1.22 


69 


08/18/98 




688 


688 


637 


0.39 


<0.1 


NA 


NA 


1.24 


69 


04/16/98 




629 


629 


555 


0.9 


<0.1 


NA 


NA 


1.23 


64 


01/22/98 




689 


689 


586 


1.34 


<0.1 


NA 


NA 


1.12 


60 


10/30/97 




700 


700 


653 


0.33 


<0.05 


1.3 


NA 


1.21 


72 


07/31/97 




679 


679 


662 


0.62 


NA 


1.29 


NA 


1.2 


73 


05/01/97 




696 


696 


661 


0.31 


NA 


1.18 


NA 


NA 


61 


02/10/97 




548 


548 


501 


0.5 


NA 


0.924 


NA 


1.3 


52 


08/08/95 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


1349MW03 

DUP0828022A 
1349MW03CL 

1349MW03 
DUP0530021A 


03/12/03 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


08/28/02 




440 


440 


110 


1.4 


<0.1 


5.9 


<0.05 


NA 


42 


08^8/02 




450 


450 


100 


- 


<0.1 


5.8 


<0.05 


NA 


42 


08/28/02 




420 


420 


no 


- 


<1 


6.1 = 


<1 


NA 


43 


05/30/02 




460 


460 


100 


1.2 


0.22 


7 


<0.05 


NA 


41 


05/30/02 




470 


470 


no 


- 


0.22 


7.4 


<0.05 


NA 


42 
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Appendix B-5 

Results of General Chemistry Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdllSijmB 


Date 


PH 


Alhaliinty 
Total 


BicartxHiate 


CWoride 


E>isscdved 
Oxygen 


Fluoride 


Nas 
ISairate 


Nas 
ISairile 


Nas Nitrate + 
ISairite 


Sid&te 




Analytical 
Method^ 


Rdd 


E310.1 


E310.1 


E300.0/ 
SW9056 


Fidd 


E300.0/ 
E340.2/ 
SW9056 


E300.0/ 
E353.2/ 
SW9056 


E300.0/ 
E35a2/ 
SW9056 


E35a2 


E300.0/ 
SW9056 








(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


{mgfL) 


(mg^) 


(mg^) 


(mg/L) 


1319MW03CL 

DUP0306022B 
1349MW03CL 

DUP1128011B 
1349MW03CL 

1349MW03R 
1349MW03R 


05/30/02 




460 


460 


100 


- 


<1 


5.6 = 


<1 


NA 


44 


03/06/02 




470 


470 


110 


1.1 


0.18 


5.6 


<0.05 


NA 


47 


03'06'02 




470 


470 


110 


- 


0.16 


5.6 


<0.05 


NA 


47 


03/06/02 




460 


460 


110 


- 


<1 


5.9 = 


<l 


NA 


49 


11/28/01 




490 


490 


140 


1.8 


0.073 J 


6.4 


<ao5 


NA 


46 


ii/2a'oi 




480 


480 


140 


- 


0.13 


6.6 


<ao5 


NA 


47 


ii/2a/oi 




470 


470 


330 


-- 


<1 


6.8 = 


<1 


NA 


73 


oa/30/oi 




500 


500 


140 


0.5 


0.18 


6.4 


<0.05 


NA 


49 


05/10/01 




490 


490 


120 


1.2 


0.11 


5.2 


<0.05 


NA 


49 


05/19/99 




501 


501 


152 


1.32 


<0.1 


NA 


NA 


475 


54 


02/19/99 




472 


472 


106 


1.61 


<0.1 


NA 


NA 


5.19 


47 


11/1 a/98 




479 


479 


142 


1.45 


<0.1 


NA 


NA 


5.74 


45 


08/18/98 




482 


482 


138 


1.56 


<0.1 


NA 


NA 


5.32 


45 


04/16/98 




461 


461 


110 


1.63 


<0.1 


NA 


NA 


5 


45 


01/22/98 




424 


424 


53.3 


2.35 


0.104 


NA 


NA 


5.34 


46 


10/30/97 




460 


460 


174 


1.03 


<0.05 


5.64 


NA 


5.27 


50 


07/31/97 




451 


451 


145 


1.14 


NA 


5.52 


NA 


5.33 


46 


05/01/97 




500 


500 


162 


1.28 


NA 


458 


NA 


NA 


48 


02/10/97 




427 


427 


63 


1.79 


NA 


5.84 


NA 


6.26 


35 


08/08/95 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


08/10/01 




350 


350 


68 


3.91 


<0.1 


46 


<0.05 


NA 


30 


05/26/01 


7.64 


340 


340 


79 


5.7 


<0.1 


45 


<0.05 


NA 


31 


03/09/01 


7.68 


380 


380 


78 


7.08 


<0.1 


45 


<0.05 


NA 


33 


12/02/03 


7.90 


350 


350 


72 


5.2 


<0.1 


48 


<0.05 


NA 


22 


08/13/03 


aoo 


360 


360 


78 


4.8 


<0.5 


45 bj- 


<0.25 LIJ 


NA 


32 


06^09/03 


aio 


330 


330 


130 


2.6 


0.37 


47 


0.1 


NA 


33 


1349MW100 


08/10/01 




970 


970 


1000 


0.7 


0.29 


<0.05 


<0.1 


NA 


0.51 


05/27/01 


6.30 


940 


940 


1100 


0.55 


0.28 


<0.05 


<0.1 


NA 


2 


03/16/01 


6.77 


900 


900 


830 


0.37 


0.24 


<0.05 


<0.1 


NA 


10 


12/02/03 


6.70 


890 


890 


1,200 


1 


0.24 


<0.1 


<0.1 


NA 


<1 


08/12/03 


6.19 


800 


800 


1,100 


0.5 


<0.5 


<0.25 


<0.25 


NA 


<2.5 


06/09/03 


6.84 


860 


860 


890 


1.8 


<0.5 


<0.25 


<0.25 


NA 


3.5 


03/12/03 


6.50 


810 


810 


840 


0.6 


<0.2 


<0.1 


<0.1 


NA 


7.7 
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Appendix B-5 

Results of General Chemistry Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdllSijmB 


Date 


PH 


Alhaliinty 
Total 


BicartxHiate 


CWoride 


E>isscdved 
Oxygen 


Fluoride 


Nas 
ISairate 


Nas 
ISairile 


Nas Nitrate + 
ISairite 


Sid&te 




Analytical 
Method^ 


Rdd 


E310.1 


E310.1 


E300.0/ 
SW9056 


Fidd 


E300.0/ 
E340.2/ 
SW9056 


E300.0/ 
E353.2/ 
SW9056 


E300.0/ 
E35a2/ 
SW9056 


E35a2 


E300.0/ 
SW9056 








(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


(mg/L) 


{mgfL) 


(mg^) 


(mg^) 


(mg/L) 


1349MW100 


12/10/02 




660 


660 


1,300 


0.9 


<0.2 


<0.1 


<0.1 


NA 


9.2 


1349MW101 


03^09/01 


7.80 


260 


260 


210 


3.52 


0.13 


a5 


<0.05 


NA 


19 


12/02/03 


7.90 


390 


390 


230 


1.4 


0.14 


2.4 


<0.05 


NA 


19 


08/19/03 


8.00 


280 


280 


260 


1.7 


0.25 


2.5 


<0.05 


NA 


25 


06/09/03 


7.77 


230 


230 


300 


1.1 


0.47 


43 


0.13 


NA 


38 


1349MW102 
DUP0810042A 

1349MW102 
DUP0527041A 
1319MW102CL 

DUP0310041A 
1319MW102CL 

DUP1210031A 

DUP0609032A 
1319MW102CL 


OS/10/01 




580 


580 


400 


1.51 


0.24 


0.8 


<0.05 


NA 


42 


miom 




570 


570 


420 


NA 


0.24 


0.54 


<0.05 


NA 


41 


05/27/01 
05^7/01 


6.70 
6.70 


600 


600 


410 


1.1 


0.27 


0.52 


<0.05 


NA 


44 


630 


630 


400 


NA 


0.26 


0.74 


<0.05 


NA 


47 


05/27/01 


6.70 
6.72 


620 


620 


88 


NA 


0.29 


0.6 


<0.05 


0.6 


18 


03/10/01 


540 


540 


470 


0.5 


0.27 


0.4 


<0.05 


NA 


48 


0^10/01 


6.72 
6.72 


550 


550 


470 


- 


0.27 


0.4 


<0.05 


NA 


47 


03/10/01 


530 


530 


450 


- 


0.28 


0.45 J 


<0.05 UJ 


0.45HT-04J 


44 


12/10/03 


6.60 


690 


690 


480 


2 


0.29 


0.09 


<0.05 


NA 


43 


12/10/03 




670 


670 


480 


NA 


0.28 


0.1 


<0.05 


NA 


43 


08/12/03 


6.92 


740 


740 


430 


1.1 


0.47 


0.17 bJ 


<0.1 UJ 


NA 


47 


06/09/03 


6.80 


660 


660 


560 


1.9 


0.35 


0.14 


<0.1 


NA 


68 


06^09/03 


6.80 


650 


650 


570 


NM 


0.31 


0.11 


<0.1 


NA 


70 


06/09/03 


6.80 


670 


670 


490 


NM 


0.6 


0.13 


<0.05 


0.13 


59 


1349MW103 
DUP1203032A 


03/15/01 
12/03/03 


7.01 
7.70 


490 


490 


830 


0.52 


0.42 


<0.05 


<0.1 


NA 


100 


450 


450 


800 


1.2 


0.43 


<0.1 


<0.1 


NA 


97 


12/03/03 




450 


450 


800 


NA 


0.41 


<0.1 


<0.1 


NA 


110 


08/12/03 


7.76 


400 


400 


790 


2.4 


0.51 


<0.1 


<0.1 


NA 


110 


06/05/03 


a20 


310 


310 


830 


1.8 


0.66 


<0.1 


<0.1 


NA 


110 


1349MW104 


03/15/01 


6.82 


670 


670 


820 


0.32 


0.16 


0.35 


<0.1 


NA 


62 


12/02/03 


7.50 


740 


740 


790 


1 


<0.2 


0.12 


<0.1 


NA 


58 


08/12/03 


7.71 


690 


690 


770 


1.3 


<0.2 


<0.1 


<0.1 


NA 


55 


06/06/03 


7.87 


600 


600 


870 


3 


0.21 


0.17 


<0.1 


NA 


67 


1349MW105 


03/15/01 


7.00 


240 


240 


590 


0.31 


0.41 


<0.05 


<0.1 


NA 


150 


12/02/03 


6.40 

aio 


260 


260 


600 


1.2 


0.38 


<0.05 


<0.05 


NA 


150 


Oa/12/03 


280 


280 


600 


3.1 


0.48 


<0.1 


<0.1 


NA 


130 


06/09/03 


8.00 


230 


230 


760 


1.2 


0.63 


<0.1 


<0.1 


NA 


130 
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Appendix B-5 

Results of General Chemistry Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 

Notes 

1 - The idaitified analytical inethDd(s) are far analyses perf onned beginning in the Second Quarter 2001 . The analytical methods used during previous quarters are identified in their 
respective quarterly report 

2 - Tl^QClaboralrayrdtrateresdtsslriwn have been convertEd to rdtrate as rdtrDgen(rdtrate-]ND as other laJM The QC laboratory reported rdtrats as NO3 

concaitrations (rdtratB-NO^) 'wMch are 4.43 times M^ierthanrdtrate-N concentrations. 
mg/L - milligrams per lita: 
NA- Not analyzed 
NM - Notmeasured 

"-" dissolved oxygen measurements were not takai for dipHcate and quality control sarrples. 
"CL" suffrx denotes a quality control dipHcate sarrple was salt to the control laboratory. 

pH data included for Second Quarter 2003 throu^ Second Quarter 2004. Data range chosen to rBp:esait monitoring periods where data exists 
for all Building 1349 Stucfy Area wdls based on the initiation of monitoring. 
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Appendix B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeU Name 


Sample Date 


TPH as Gasoline 
(C arbon Range C y-Q 2 ) 


TPHasDiesei 
(CarbcBi Range Ci 2 -Cj 4 ) 


TPHasFiKiOa 
(CarbcBi Range C2 4 -Q 6 ) 




Analytical 
Metliod' 


SW8015B/ 
SW8015M 


SW8015B/ 
SW8015M 


SW8015B/ 
SW8015M 






(lig/L) 


(lig/L) 


(lig/L) 


Cleanup Levels^ 


770 


880 


1,200 


1349MW01 

DUP1209021A 
1349MW01CL 

DUP0830013A 
1349MW01CL 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/21/03 


<50 


<50 


<300 


06/10/03 


<50 


<50 


<300 


03/12/03 


NA 


<50 


<300 


12/09/02 


<50 


<50 


<300 


12/09/02 


<50 


<50 


<300 


12/09/02 


<50 


<50 


<250 


08/28/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


11/28/01 
08/30/01 
08/30/01 


<50 


<50 


<300 


<50 


<50^ 


<300^ 


<50 


57 ^ YM 


<300^ 


08/30/01 


<50 


<50 


<300 


05/10/01 


<50 


<50 


<300 


05/19/99 


NA 


<50 


<300 


02/19/99 


NA 


<50 


<300 


11/18/98 


NA 


<50 


<300 


08/18/98 


NA 


<50 (U15) 


<300 


04/16/98 


NA 


<50 


<300 


01/22/98 


NA 


<50 


<300 


10/30/97 


NA 


<50 


<300 


07/31/97 


NA 


<50 


<300 


05/01/97 


NA 


<50 


<300 


02/10/97 


NA 


<50 


<300 


11/25/96 


NA 


<50 


<300 


09/12/96 


NA 


<50 


<300 


08/08/95 


NA 


<50 


NA 


1349MW02 

DUP0605032A 
DUP1204023A 

DUP0306022A 
DUP1128011A 

DUP0830012A 
1349MW02CL 


08/12/04 


<50 


<50 


<300 


05/26/04 


<50 


<50 


<300 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/13/03 


<50 


290 HY 


<300 


06/05/03 


<50 


<50 


<300 


06/05/03 


<50 


<50 


<300 


03/12/03 


NA 


<50 


<300 


12/04/02 


<50 


<50 


<300 


12/04/02 


<50 


<50 


<300 


08/28/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<300 


08/30/01 


<50 


57^Y,NJ 


<300^ 


08/30/01 


<50 


67^Y,NJ 


<300^ 


08/30/01 


<50 


<50 


<300 
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Appendix B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeU Name 


Sample Date 


TPH as Gasoline 
(C arbon Range C y-Q 2 ) 


TPHasDiesei 
(CarbcBi Range Ci 2 -Cj 4 ) 


TPHasFiKiOa 
(CarbcBi Range C2 4 -Q 6 ) 




Analytical 
Metliod' 


SW8015B/ 
SW8015M 


SW8015B/ 
SW8015M 


SW8015B/ 
SW8015M 






(lig/L) 


(lig/L) 


(lig/L) 


Cleanup Levels^ 


770 


880 


1,200 




05/10/01 


<50 


<50 


<300 


1349MW02 


05/19/99 


NA 


<50 


<300 


02/19/99 


NA 


<50 


<300 


11/18/98 


NA 


<50 


<300 


08/18/98 


NA 


<50 (U15) 


<300 


04/16/98 


NA 


<50 


<300 


01/22/98 


NA 


<50 


<300 


10/30/97 


NA 


<50 


<300 


07/31/97 


NA 


58 (R32) 


<300 


05/01/97 


NA 


<50 


<300 


02/10/97 


NA 


<50 


<300 


11/25/96 


NA 


<50 


<300 


09/12/96 


NA 


<50 


<300 


08/08/95 


NA 


<50 


NA 


1349MW03 
DUP0828022A 
1349MW03CL 

DUP0530021A 
1349MW03CL 

DUP0306022B 
1349MW03CL 

DUP1128011B 
1349MW03CL 


08/28/02 


<50 


<50 


<300 


08/28/02 


<50 


<50 


<300 


08/28/02 


<50 


<50 UJ 


<300 UJ 


05/30/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


03/06/02 


<50 


53ndp 


<300 


11/28/01 


<50 


<50 


390 H 


11/28/01 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<500 


08/30/01 
05/10/01 


<50 


<50^ 


<300^ 


<50 


<50 


<300 


05/19/99 


NA 


<50 


<300 


02/19/99 


NA 


<50 


<300 


11/18/98 


NA 


<50 


<300 


08/18/98 


NA 


<50 (U15) 


<300 


04/16/98 


NA 


<50 


<300 


01/22/98 


NA 


<50 


<300 


10/30/97 
07/31/97 


NA 


<50 


<300 


NA 


<50 


<300 


05/01/97 


NA 


<50 


<300 


02/10/97 


NA 


<50 


<300 


11/25/96 


NA 


<50 


<300 


09/12/96 


NA 


<50 


<300 


08/08/95 


NA 


<50 


NA 


1349MW03R 


05/26/04 


<50 


<50 


<300 


03/09/04 


<50 


81 HY 


770 Z 


12/02/03 


<50 


<50 


<300 


08/13/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 


1349MW100 


05/27/04 


920 HY 


3,600 


<300 


03/16/04 


930 H 


31,000 


<600 


12/02/03 


1,000 HY J + 


1,100 LY 


<300 
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Appendix B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeU Name 


Sample Date 


TPH as Gasoline 
(C arbon Range C y-Q 2 ) 


TPHasDiesei 
(CarbcBi Range Ci 2 -Cj 4 ) 


TPHasFiKiOa 
(CarbcBi Range C2 4 -Q 6 ) 




Analytical 
Method' 


SW8015B/ 
SW8015M 


SW8015B/ 
SW8015M 


SW8015B/ 
SW8015M 






(lig/L) 


(lig/L) 


(lig/L) 


Cleanup Levels^ 


770 


880 


1,200 




08/12/03 


700 YH 


9,000 


<300 


1349MW100 


06/09/03 


1;200 YH 


5; 100 


<300 


03/12/03 


610YH 


1,800 


<300 


12/10/02 


230 Y 


1,500 


<300 


1349MW101 


03/09/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/19/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 


1349MW102 
DUP0527041A 
1349MW102CL 

DUP0310041A 
1349MW102CL 

DUP1210031A 

DUP0609032A 
1349MW102CL 


05/27/04 


<50 


51 Y 


<300 


05/27/04 


<50 


<50 


<300 


05/27/04 


<50 


54 


<240 


03/10/04 


<50 


<50 


<300 


03/10/04 


<50 


<50 


<300 


03/10/04 


<50 


NA 


NA 


12/10/03 


<50 


<50 


<300 


12/10/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<250 


1349MW103 
DUP1203032A 


03/15/04 


<50 


<50 


<300 


12/03/03 


<50 


<50 


<300 


12/03/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/05/03 


<50 


<50 


<300 


1349MW104 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/06/03 


<50 


<50 


<300 


1349MW105 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 



Notes 

1 - The identified analytical method(s) are for analyses perfonned beginning in the Second Quarter 2001. The analytical 

methods used during previous quarters are identified in the respective quarterly reports. 

2- Drinking Water Cleanup Level from Table 7-6 Cleanup Levels Document (EKI, October 2002). 

3 - TPH analysis was not run using the silica gel cleanup method 3630A, although it was marked on the chain of custody. 

pg/L - micrograms per liter 

NA - Not analyzed 

TPH - Total petroleum hydrocarbons 

Y - Sample exhibits fuel pattern that does not resemble the standard. 

"CL" suffix denotes a quality control duplicate sample was sent to control laboratory. 
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Appendix B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdlNfeaicE 


Sairfde 
Date 


2- 
Butanoxie 


AoEfttHK 


BaizsK 


I&xwnD- 


CarbcHi 
Disulfide 


Dihrtxro- 
iTEtliane 


Ethjd- 


MIHE 


Tcduene 


Total 
Xylenes 


AllOUier 
VOCs 




Analytical 
Method^ 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 






(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


Cleanup L«reis 


4200 


TOO 


1 


100 


- 


100 


700 


13 


150 


1,750 


- 


1349MW01 

DUP1209021A 
1349MW01CL 

DUP0830013A 
1349MW01CL 


03/15/04 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/02/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


0a/2V03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/10/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/12/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/09/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 UJ 


<0.5 


<0.5 


ND 


12/09/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 UJ 


<0.5 


<0.5 


ND 


12/09/02 


<5 


<10 


<0.5 


<0.5 


<5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


oa/2a/o2 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


05/30/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/06/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


iv2a/oi 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


oa/30/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


oa/30/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


oa/30/01 


<50 


<50 


<0.5 


<1 


<0.5 


<1 


<0.5 


<5 


<0.5 


<0.5 


ND 


05/10/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 UJ 


<0.5 


<0.5 UJ 


<0.5 UJ 


ND 


02/19/99 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


ivia'98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


oa/ia'98 


NA 


NA 


<0.5 U18 


NA 


NA 


NA 


<0.5 U18 


NA 


<0.5 U18 


<0.5 U18 


NA 


04^16/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


0V22/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


10/30/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


07/31/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


05/0V97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


02/10/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


1V25/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


09/12/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


0.54 


<0.5 


NA 


oa/oa/95 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<a5 


<0.5 


NA 


1349MW02 


03/15/04 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/02/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


Oa/13/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 
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Appendix B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdlNfeaicE 


Sairfde 
Date 


2- 
Butanoxie 


AoEfttHK 


BaizsK 




CarbcHi 
Disulfide 


Dihrtxixj- 
irEtliarie 


Ethjd- 


MIHE 


Tcduene 


Tobd 
Xylenes 


AUOUier 
VOCs 




Analytical 
Method^ 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 






(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


ClGHiuipLafds^ 


4200 


TOO 


1 


100 


- 


100 


700 


13 


150 


1,750 


- 


1349MW02 
DUP0605032A 

DUP1204023A 

DUP0306022A 
DUPll^milA 

DUP0830012A 
1349MW02CL 


06/05/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/05/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/12/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/04/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/04/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


08/28/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


05/30/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/06/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/06/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1V28/01 


<10 


<10 UJ 


0.8 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


1.5 


<0.5 


ND 


1V28/01 


<10 


<10 


LI 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


2.3 


0.7 


ND 


08/30/01 


<10 


<10 


<0.5 


<1 


1.0 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


08/30/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


08/30/01 


<50 


<50 


<0.5 


<1 


<0.5 


<1 


<0.5 


<5 


<0.5 


<0.5 


ND 


05/10/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


02/19/99 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


1V18/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


08/18/98 


NA 


NA 


<0.5 U18 


NA 


NA 


NA 


<0.5 U18 


NA 


<0.5 U18 


<0.5 U18 


NA 


04/16/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


01/22/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


10/30/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


07/3V97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


05/0V97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


02/10/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


11/25/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


09/12/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


08/08/95 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


1349MW03 
DUP0828022A 


12/09/02 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


08/28/02 


<10 


<10 1JJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


08/28/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 
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Appendix B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdlNfeaicE 


Sairfde 
Date 


2- 
Butanoxie 


AoEfttHK 


BaizsK 


I&xwnD- 


CarbcHi 
Disulfide 


Dihrtxro- 
iTEtliane 


Ethjd- 


MIHE 


Tcduene 


Total 
Xylenes 


AllOUier 
VOCs 




Analytical 
Method^ 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 






(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


Cleanup L«reis 


4200 


TOO 


1 


100 


- 


100 


700 


13 


150 


1,750 


- 


1349MW03CL 

1349MW03 
DUP0530021A 
1349MW03CL 

DUP03060??B 
1349MW03CL 

DUP1128011B 
1349MW03CL 

1349MW03R 


0a/2a/02 


<50 R 


<50 


<0.5 


<0.5 


<5 


<0.5 


<0.5 


<5 


<0.5 


<l 


ND 


05/30/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


05/30/02 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


05/30/02 


7.9J 


<50 


<0.5 


<0.5 


<5 


<0.5 


<0.5 


<5 


<0.5 


<1 


ND 


03/06/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/06/02 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/06/02 


<50 


<50 


<0.5 


<0.5 


<5 


<0.5 


<0.5 


<5 


<0.5 


<1 


ND 


lV2a/01 


<10 


<10 UJ 


0.8 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1V2S/01 


<10 


<10 UJ 


0.8 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


iv2a/oi 


<50 


<50 


0.7 


<0.5 


<5 


<0.5 


<0.5 


<5 


<0.5 


0.9 


ND 


oa/30/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


05/10/01 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


07/2V00 


<10 


<20 


<5 


<5 


<5 


<5 


<5 


<5 


<5 


<5 


ND 


02/19/99 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


lV18i'98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


oa/ia/98 


NA 


NA 


<0.5 U18 


NA 


NA 


NA 


<0.5 U18 


NA 


<0.5 U18 


<0.5 U18 


NA 


04^16/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


01/22/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


10/30/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


07/3 V97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


05/0V97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


02/10/97 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


1V25/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


09/12/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


oa/oa/95 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<0.5 


<0.5 


NA 


03/09/04 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/02/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


Oa/13/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/09/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1349MW100 


03/16/04 


<10 


<10 


21 


<1 


<0.5 


<0.5 


2.5 


<0.5 


<0.5 


5.5 


ND 


12/02/03 


<10 


<10 


7.8 


<1 


<0.5 


<0.5 


2 


0.5 


0.5 


3.8 


ND 
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Appendix B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdlNfeaicE 


Sairfde 
Date 


2- 
Butanoxie 


AoEfttHK 


BaizsK 


I&xwnD- 


CarbcHi 
Disulfide 


Dihrtxro- 
iTEtliane 


Ethjd- 


MIHE 


Tcduene 


Total 
Xylenes 


AllOUier 
VOCs 




Analytical 
Method^ 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 


SW8260/ 
SW8260B/ 
SW8260M 






(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


Cleanup L«reis 


4200 


TOO 


1 


100 


- 


100 


700 


13 


150 


1,750 


- 


1349MW100 


Oa/12/03 


<10 


<10 


9.1 


<1 


<0.5 


<0.5 


1.1 


<0.5 


0.5 


3 


ND 


06/09/03 


<10 


<10 


27 


<1 


1.3 


<0.5 


7 


<0.5 


0.7 


12 


ND 


03/12/03 


<10 


<10 


25 


<1 


<0.5 UJ 


<0.5 


5 


<0.5 


0.6 


9.8 


ND 


12/10/02 


<10 


<10 


Z6 


<1 


<0.5 


<0.5 


1.3 


<0.5 UJ 


0.8 


3 


ND 


1349MW101 


03/09/04 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/02/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


Oa/19/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/09/03 


<10 


<10 


<0.5 


0.6J 


<0.5 


0.6 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1349MW102 
DUP0310041A 
1349MW102CL 

DUP1210031A 

DUP0609032A 
1349MW102CL 


03/10/04 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/10/04 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


03/10/04 


<5 


<10 R 


<0.5 


<0.5 


<5 UJ 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/10/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/10/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


Oa/12/03 
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<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/09/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/09/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/09/03 


<5 


<10 


<0.5 


<0.5 


<5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1349MW103 
DUP1203032A 


03/15/04 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/03/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/03/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


Oa/12/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/05/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1349MW104 


03/15/04 


<10 


<10 UJ 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/02/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


Oa/12/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/06/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


1349MW105 


03/15/04 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


12/02/03 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


QS/12/Qa 


<10 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 


06/09/03 


<10 


12 


<0.5 


<1 


1.9 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


ND 
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Appendix B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 

Notes 

1 - The identified analytical inefliod(s) are for analyses performed beginning in the Second Quarter 2001. The analytical mefliods used during previous quarters are identified in the 

respective quarteriy reports. 

2- Drinking Water Cleanrp Level from Table 7-6 Cleani^) Levels Document (EKI, October 2002). 

- deanrp level not established 

lig/L - micrograms per liter 

ISD- Not detected 

NA- Not analyzed 

NS-Notsan^ied 

VOC - Volatile organic conpound 

MTBE - Mefliyl tat-butyl eflier 

"CL" suffix denotes a quality control digjlicate sarrple was sent to the control laboratory. 
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Appendix B-8 

Results of OCP and PCB Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 
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(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(iig/L) 


(lig/L) 


(lig/L) 


(iig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


1349MW01 

DUP1209021A 
1349MW01CL 

DUP0830013A 
1349MW01CL 


03/15/04 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


12/02/03 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.5 UJ 


ND 


08/2 V03 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


06/10/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


03/12/03 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


12/09/02 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.49 


ND 


12/09/02 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.49 


ND 


12/09/02 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


NA 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.5 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


08/28/02 


<0.097 


<0.097 


<0.097 


<0.049 UJ 


<0.049 


<0.049 UJ 


<0.049 UJ 


<0.097 


<0.097 


<0.097 


<0.049 UJ 


<0.049 


<0.049 UJ 


<0.049 UJ 


<0.49 


ND 


05/30/02 


<0.098 


<0.098 


<0.098 


<0.049 UJ 


<0.049 


<0.049 UJ 


<0.049 UJ 


<0.098 


<0.098 


<0.098 


<0.049 UJ 


<0.049 


<0.049 UJ 


<0.049 UJ 


<0.49 


ND 


03/06/02 


<0.098 


<0.098 


<0.098 UJ 


<0.049 UJ 


<0.049 


<0.049 UJ 


<0.049 UJ 


<0.098 


<0.098 


<0.098 


<0.049 UJ 


<0.049 


<0.049 UJ 


<0.049 UJ 


<0.49 


ND 


11/28/01 


<0.096 


<0.096 


<0.096 


<0.048 


<0.048 


<0.048 


<0.048 


<0.096 


<0.096 


<0.096 


<0.048 


<0.048 


<0.048 


<0.048 


<0.48 


ND 


08/30/01 


<0.097 UJ 


<0.097 UJ 


<0.097 UJ 


<0.049 


<0.049 UJ 


<0.049 


<0.049 


<0.097 UJ 


<0.097 UJ 


<0.097 UJ 


<0.049 


<0.049 UJ 


<0.049 


<0.049 


<0.49 UJ 


ND 


08/30/01 


<0.098 


<0.098 


<0.098 


<0.049 


<0.049 


<0.049 


<0.049 


<0.098 


<0.098 


<0.098 


<0.049 


<0.049 


<0.049 


<0.049 


<0.49 


ND 


08/30/01 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


ND 


05/10/01 


<0.094 UJ 


<0.094 UJ 


<0.094 UJ 


<0.047 


<0.047 UJ 


<0.047 


<0.047 


<0.094 UJ 


<0.094 UJ 


<0.094 UJ 


<0.047 


<0.047 UJ 


<0.047 


<0.047 


<0.47 UJ 


ND 


1349MW02 

DUP0605032A 
DUP1204023A 

DUP0306022A 

DUP1128011A 

DUP0830012A 
1349MW02CL 


05/26/04 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


03/15/04 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


12/02/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


08/13/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


06/05/03 


<0.09 


<0.09 


<0.09 UJ 


<0.05 


<0.05 


<0.05 


<0.05 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


06/05/03 


<0.09 


<0.09 


<0.09 UJ 


<0.05 


<0.05 


<0.05 


<0.05 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


03/12/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


12/04/02 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.49 


ND 


12/04/02 


<0.094 UJ 


<0.094 UJ 


<0.094 UJ 


<0.047 


<0.047 UJ 


<0.047 


<0.047 


<0.094 UJ 


<0.094 UJ 


<0.094 UJ 


<0.047 


<0.047 UJ 


<0.047 


<0.047 


<0.47 UJ 


ND 


08/28/02 


<0.095 


<0.095 


<0.095 


<0.048 


<0.048 


<0.048 


<0.048 


<0.095 


<0.095 


<0.095 


<0.048 


<0.048 


<0.048 


<0.048 


<0.48 


ND 


05/30/02 


<0.099 


<0.099 


<0.099 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.099 


<0.099 


<0.099 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


03/06/02 


<0.095 


<0.095 


<0.095 UJ 


<0.048 


<0.048 


<0.048 


<0.048 


<0.095 


<0.095 


<0.095 


<0.048 UJ 


<0.048 


<0.048 


<0.048 


<0.48 


ND 


03/06/02 


<0.095 


<0.095 


<0.095 UJ 


<0.048 UJ 


<0.048 


<0.048 UJ 


<0.048 UJ 


<0.095 


<0.095 


<0.095 


<0.048 UJ 


<0.048 


<0.048 UJ 


<0.048 UJ 


<0.48 


ND 


11/28/01 


<0.096 


<0.096 


<0.096 


<0.048 


<0.048 


<0.048 


<0.048 


<0.096 


<0.096 


<0.096 


<0.048 


<0.048 


<0.048 


<0.048 


<0.48 


ND 


11/28/01 


<0.096 UJ 


<0.096 UJ 


<0.096 UJ 


<0.048 


<0.048 UJ 


<0.048 


<0.048 


<0.096 UJ 


<0.096 UJ 


<0.096 UJ 


<0.048 


<0.048 UJ 


<0.048 


<0.048 


<0.48 UJ 


ND 


08/30/01 


<0.098 UJ 


<0.098 UJ 


<0.098 UJ 


<0.049 


<0.049 UJ 


<0.049 


<0.049 


<0.098 UJ 


<0.098 UJ 


<0.098 UJ 


<0.049 


<0.049 UJ 


<0.049 


<0.049 


<0.49 UJ 


ND 


08/30/01 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.097 


<0.097 


<0.097 


<0.049 


<0.049 


<0.049 


<0.049 


<0.49 


ND 


08/30/01 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


ND 


05/10/01 


<0.094 


<0.094 


<0.094 


<0.047 


<0.047 


<0.047 


<0.047 


<0.094 


<0.094 


<0.094 


<0.047 


<0.047 


<0.047 


<0.047 


<0.47 


ND 



2/14/2006 

00162822 Appendix B.xis 



Page lof 3 



Appendix B-8 

Results of OCP and PCB Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 
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12/09/02 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 
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< 0.094 


< 0.094 


< 0.094 


< 0.047 UJ 


< 0.047 


< 0.047 UJ 


< 0.047 UJ 


< 0.094 


< 0.094 


< 0.094 


< 0.047 UJ 


< 0.047 


< 0.047 UJ 


< 0.047 UJ 


<0.47 


ND 
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< 0.094 
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05/30/02 


< 0.094 


< 0.094 


< 0.094 


< 0.047 UJ 


< 0.047 


< 0.047 UJ 


< 0.047 UJ 


< 0.094 


< 0.094 


< 0.094 


< 0.047 UJ 


< 0.047 


< 0.047 UJ 


< 0.047 UJ 


<0.47 


ND 


05/3Cy02 


< 0.094 


< 0.094 


< 0.094 


< 0.047 


< 0.047 


< 0.047 


< 0.047 


< 0.094 


< 0.094 


< 0.094 


< 0.047 


< 0.047 


< 0.047 


< 0.047 


<0.47 


ND 


05/30/02 


<0.1 


<0.1 


<0.1 


<0.05 


<0.5 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.5 


<0.05 


<0.05 


<0.5 


ND 


03/06/02 


< 0.095 


< 0.095 


< 0.095 UJ 


< 0.048 


< 0.048 


< 0.048 


< 0.048 


< 0.095 


< 0.095 


< 0.095 


< 0.048 UJ 


< 0.048 


< 0.048 


< 0.048 


<0.48 


ND 


osiosica 


< 0.095 


< 0.095 


< 0.095 UJ 


< 0.048 


< 0.048 


< 0.048 


< 0.048 


< 0.095 


< 0.095 


< 0.095 


< 0.048 UJ 


< 0.048 


< 0.048 


< 0.048 


<0.48 


ND 


03/06/02 


<0.06 


<0.06 


<0.06 


<0.05 


<0.06 


<0.05 


<0.05 


<0.06 


<0.06 


<0.06 


<0.05 


<0.06 


<0.05 


<0.05 


<0.06 


ND 


11/28/01 


< 0.096 


< 0.096 


< 0.096 


< 0.048 


< 0.048 


< 0.048 


< 0.048 


< 0.096 


< 0.096 


< 0.096 


< 0.048 


< 0.048 


< 0.048 


< 0.048 


<0.48 


ND 


ll/2a/01 


< 0.094 UJ 


< 0.094 UJ 


< 0.094 UJ 


< 0.047 


< 0.047 UJ 


< 0.047 


< 0.047 


< 0.094 UJ 


< 0.094 UJ 


< 0.094 UJ 


< 0.047 


< 0.047 UJ 


< 0.047 


< 0.047 


<0.47 UJ 


ND 


1V28/01 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


<0.06 


ND 


08/30/01 


< 0.097 


< 0.097 


< 0.097 


< 0.049 


< 0.049 


< 0.049 


< 0.049 


< 0.097 


< 0.097 


< 0.097 


< 0.049 


< 0.049 


< 0.049 


< 0.049 


<0.49 


ND 


05/10/01 


< 0.097 UJ 


< 0.097 UJ 


< 0.097 UJ 


< 0.049 


< 0.049 UJ 


< 0.049 


< 0.049 


< 0.097 UJ 


< 0.097 UJ 


< 0.097 UJ 


< 0.049 


< 0.049 UJ 


< 0.049 


< 0.049 


<0.49 UJ 


ND 


07/2V00 


<0.1 


<0.1 


<0.1 


<0.1 


NA 


<0.1 


<0.1 


<0.1 


<0.1 


<0.1 


<0.1 


NA 


<0.1 


<0.1 


<0.1 


ND 


1349MW03R 


05/26/04 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


03/09/04 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


0.08 C 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


12/02/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


08/13/03 


<0.09 


<0.09 


<0.09 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.09 


<0.09 


<0.09 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


06/09/03 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.5 UJ 


ND 


1349MW1CI0 


05/27/04 


<0.2 UJ 


<0.2 UJ 


0.5C,J- 


<0.09 


0.2 C,J- 


<0.09 


0.2 C 


0.3 J- 


0.7 C,J- 


0.2 J- 


<0.2 


0.1 J- 


0.8 C 


0.2 C 


<0.9 UJ 


ND 


03/16/04 


<0.09 UJ 


0.7 CbJ- 


0.7 CJ- 


<0.05 UJ 


0.2 J- 


<0.05 UJ 


0.08 bj- 


0.3 J- 


0.6 J- 


0.2 J- 


<0.05 UJ 


0.3 CJ- 


0.8 CbJ- 


0.2 CJ- 


1.2 bj- 


ND 


12/02/03 


0.5 C 


0.7 C 


0.5 CbJ- 


<0.05 


<0.05 


3.9 C 


0.06 C 


0.1 


<0.09 


<0.09 


2.3 C 


<0.05 


<0.05 


0.2 C 


<0.5 


ND 


08/12/03 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


0.2 C 


0.1 J- 


<0.2 


<0.05 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


4.6 C 


0.07 J- 


2.6 CbJ- 


0.1 


<0.5 UJ 


ND 


06/09/03 


0.3 CJ- 


0.3 CJ- 


<0.09 UJ 


0.07 C 


<0.05 UJ 


<0.05 


0.2 C 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


4.5 C 


0.4CJ- 


<0.05 


<0.05 


<0.5 UJ 


ND 


03/12/03 


0.3 CbJ+ 


<0.1 UJ 


0.2 CJ- 


0.3 CJ+ 


0.2 CJ- 


6.1 CJ+ 


0.1 CJ + 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


2.2 CJ+ 


0.2 CJ- 


0.8 CJ+ 


0.3 C J+ 


<0.5 UJ 


ND 


12/10/02 


< 0.097 


< 0.097 


< 0.097 


0.11 CJ- 


< 0.049 


1.5 CJ- 


< 0.049 UJ 


< 0.097 


< 0.097 


< 0.097 


0.43 CJ- 


< 0.049 


0.83 CJ- 


< 0.049 UJ 


<0.49 


ND 


1349MW101 


03/09/04 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


0.06 C 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


12/02/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


08/19/03 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.09 


<0.09 


<0.09 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


06/09/03 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.09 UJ 


ND 
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Appendix B-8 

Results of OCP and PCB Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeUlStimB 


EJate 


4,4' -DDD 


4,4' -DDE 


4,4 -DDl 


Aldrin 


alpfaa- 
Chlcxdane 


beta-BHC 


della-BHC 


Dieiclriii 


Endosul&ii 

n 


I^xidriii 


BSEK 


Chlwdane 


HBftadAar 


IHIeplacfalcx' 
Epondde 


Mcthaxy- 
dAar 


AU Other 

OCPsand 

PCBB 




Analytical 
Method^ 


SW8081/ 

SW8081A/ 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


SW8081/ 

SW808W 

SW8082 


Cleanup Lek^ds (2) 


0.15 a 


0.1a 


0.1a 


0.05 b 


0.1 


0.3 


- 


0.5 


42a 


2 


0.2 


0.1b 


0.025 0.025 


40 








(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(iig/L) 


(lig/L) 


(lig/L) 


(iig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


(lig/L) 


1349MW102 
DUP0527041A 
1349MW102CL 

DUP0310041A 
1349MW102CL 

DUP1210031A 

DtJP0609032A 
1349MW102CL 


05/27/04 


<ai 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


05/27/04 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


05/27/04 


< 0.098 


< 0.098 


< 0.098 


< 0.049 


NA 


< 0.049 


< 0.049 


< 0.098 


< 0.098 


< 0.098 


< 0.049 


<0.49 


< 0.049 


< 0.049 


<0.49 


ND 


03/10/04 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


03/10/04 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


03/10/04 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 UJ 


NA 


<0.05 UJ 


<0.05 UJ 


<0.1 UJ 


<0.1 U] 


<0.1 U] 


<0.05 TJJ 


<0.5 UJ 


<0.05 UJ 


<0.05 UJ 


<0.5 UJ 


ND 


12/10/03 


<0.1 


<0.1 


<0.1b,UJ 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


0.07 CJ+ 


<0.05 


<0.05b,UJ 


<0.05 


<0.5b,UJ 


ND 


12/10/03 


<0.09 


<0.09 


<0.09b,UJ 


<0.05 


<0.05 


<0.05 


<0.05 


<0.09 


<0.09 


<0.09 


0.07 J+ 


<0.05 


<0.05b,UJ 


<0.05 


<0.5b,UJ 


ND 


Oa/12/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 UJ 


<0.05 


<0.5 


ND 


06/09/03 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.5 UJ 


ND 


06^09/03 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.5 UJ 


ND 


06/09/03 


< 0.095 UJ 


< 0.095 UJ 


< 0.095 UJ 


< 0.048 UJ 


NA 


< 0.048 UJ 


< 0.048 UJ 


< 0.095 UJ 


< 0.095 UJ 


< 0.095 UJ 


< 0.048 UJ 


<0.48 UJ 


< 0.048 UJ 


< 0.048 UJ 


<0.48 UJ 


ND 


1349MW103 
DUP1203032A 


03/15/04 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


12/03/03 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


12/03/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


Oa/12/03 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


06/05/03 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.5 UJ 


ND 


1349MW104 


03/15/04 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.5 UJ 


ND 


12/02/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


oa/12/03 


<0.09 


<0.09 


<0.09 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.09 


<0.09 


<0.09 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


06/06/03 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 


<0.05 UJ 


<0.05 


<0.05 


<0.5 UJ 


ND 


1349MW105 


03/15/04 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.09 UJ 


<0.09 UJ 


<0.09 UJ 


<0.05 TJJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.5 UJ 


ND 


12/02/03 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.1 


<0.1 


<0.1 


<0.05 


<0.05 


<0.05 


<0.05 


<0.5 


ND 


oa/12/03 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.1 


<0.1 


<0.1 


<0.05 UJ 


<0.05 


<0.05 UJ 


<0.05 UJ 


<0.5 


ND 


06/09/03 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.1 UJ 


<0.1 UJ 


<0.1 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.05 UJ 


<0.5 UJ 


ND 



Notes 

1 - The identified analytical inefliod(s) are for analyses performed beginning in the Second Quarter 2001. The analytical mefliods used during previous quarters are identified in the respective quarteriy reports. 

2- Drinking Water Cleanrp Level from Table 7-6 Cleanrp Levels Document (EKl, October 2002). 

a) Values obtained from Environmental Screening Levels (ESLs) for Drinking Water (RWQCB, 2003b) 

b) Value is laboratory reporting limit 
jig/L - micrograms per liter 

ND- Not detected 

NA- Not analyzed 

OCPs - Qrganochlorine pesticides 

PCBs- Polychlorinatedbiphenyls 

"CL" suffix denotes a quality control digiicate sarrple was sent to the control laboratory. 
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Appendix B-9 

Results of PAH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeUNtimB 


Sairfde 
Date 


Anthraoae 


BESizo(a)- 
AnthracDesie 


Benzo^h,!)- 
Pa-yloK 


ChrysaM 


I>ibaiz(a,li>- 
Antfaracsne 


Fluar- 
antfaene 


FlucKiaK 


Indeno- 

(1,^3-Qd)- 

Pyrane 


UxdoK 


Plim- 
antfarene 


PyraK 


AnOUna- 
PAIfe 




Analytical 
Method^ 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 






(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


Cleanup L^el 


770 


ai 


150 


20 


- 


300 


300 


- 


300 


230 


230 


- 


1349MW01 

DUP1209021A 
1349MW01CL 

DUP0830013A 
1349MW01CL 


03/15/04 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/02/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


08/21/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


06/10/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.96 


<0.13 


<o.g6 


<0.48 


<0.19 


ND 


03/12/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.96 


<0.13 


<0.96 


<0.48 


<0.19 


ND 


12/09/02 


<0.49 


<0.1 


<0.19 


<0.1 


<0.19 


<0.39 


<0.97 


<0.14 


<0.97 


<0.49 


<0.19 


ND 


12/09/02 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/09/02 


<0.05 


<0.05 


<0.1 


<0.05 


<0.2 


<0.1 


<0.1 


<0.05 


<0.5 


<0.05 


<0.05 


ND 


08/28/02 
05/30/02 


<0.5 


<0.1 


<0.2 


<0.1 


<0.2 


<0.4 


<0.99 


<0.14 


<0.99 


<0.5 


<0.2 


ND 


<0.49 


<0.1 


<0.2 


<0.1 


<0.2 


<0.39 


<0.98 


<0.14 


<0.98 


<0.49 


<0.2 


ND 


03/06/02 


<0.49 


<0.1 


<0.19 


<0.1 


<0.19 


<0.39 


<0.97 


<0.14 


<0.97 


<0.49 


<0.19 


ND 


11/28/01 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<o.g6 


<0.13 


<o.g6 


<0.48 


<0.19 


ND 


08/30/01 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


08/3C/01 


<0.53 


<0.11 


<0.19 


<0.11 


<0.19 


<0.43 


<1.1 


<0.13 


<1.1 


<0.53 


<0.21 


ND 


08/30/01 


<0.05 


<0.1 


<0.1 


<0.1 


<0.1 


<0.15 


<0.1 


<0.1 


<0.15 


<0.1 


<0.15 


ND 


05/10/01 


<0.48 TJJ 


<0.1 UJ 


<0.19 UJ 


<0.1 UJ 


<0.19 UJ 


<0.38 UJ 


<0.95 TJJ 


<0.13 UJ 


<0.95 UJ 


<0.48 UJ 


<0.19 UJ 


ND 


1349MW02 

DUP0605032A 

DtJP1204a23A 

1349MW02 
DtJP0306022A 

DUP112milA 

DUP0830012A 


03/15/04 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/02/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<a38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


08/13/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


06/05/03 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


Oq/05/03 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


03/12/03 


<0.49 


<0.1 


<0.19 


<0.1 


<0.19 


<0.39 


<o.g7 


<0.14 


<o.g7 


<0.49 


<0.19 


ND 


12/04/02 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/04/02 


<0.49 


<0.1 


<0.2 


<0.1 


<0.2 


<0.39 


<0.98 


<0.14 


<0.98 


<0.49 


<0.2 


ND 


08/28/02 


<0.49 


<0.1 


<0.2 


<0.1 


<0.2 


<0.39 


<0.98 


<0.14 


<0.98 


<0.49 


<0.2 


ND 


05/30/02 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


03/06/02 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


03/0q/02 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


1V28/01 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<o.g6 


<0.13 


<o.g6 


<0.48 


<0.19 


ND 


1V28/01 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.96 


<0.13 


<0.96 


<0.48 


<0.19 


ND 


08/30/01 
Oa/30/01 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


<0.51 


<0.1 


<0.19 


<0.1 


<0.19 


<0.41 


<1 


<0.13 


<1 


<0.51 


<0.2 


ND 
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Appendix B-9 

Results of PAH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeUNtimB 


Date 


Anthraoae 


BESizo(a)- 
AnthracDesie 


Benzo^h,!)- 


ChrysaM 


Antfaracsne 


Fluar- 
antfaene 


FlucKiaK 


Indeno- 

(1,^3-Qd)- 

Pyrane 


UxdoK 


Plim- 
antfarene 


PyraK 


AnOUna- 
PAIfe 




Analytical 
Method^ 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 






(iig/L) 


(iig/L) 


(iig/L) 


(jig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


Cleanup Lafd^ 


770 


ai 


150 


20 


- 


300 


300 


- 


300 


230 


230 


- 


1349MW02CL 


Oa/30/01 


<0.05 


<0.1 


<0.1 


<0.1 


<0.1 


<0.15 


<0.1 


<0.1 


<0.15 


<0.1 


<0.15 


ND 


05/10/01 


<0.49 TJJ 


<0.1 


<0.19 


<ai 


<ai9 


<a39 


<o.g7 


<ai4 


<0.97 


<0.49 


<0.19 


ND 


134giyiW03 

DUP0828022A 
1349MW03CL 

DUP053CI02LA. 
1349MW03CL 

DUP03CI6022B 
1349MW03CL 

DUP112milB 
1349MW03CL 


12/09/02 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


OSI2S/Ca 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<a38 


<0.94 


<ai3 


<0.94 


<0.47 


<0.19 


ND 


oa/2a/o2 


<0.49 


<0.1 


<0.2 


<ai 


<0.2 


<0.39 


<0.98 


<0.14 


<0.98 


<0.49 


<0.2 


ND 


08/2S/Qa 


<0.05 TJJ 


<0.1 XJJ 


<0.1 TJJ 


<0.1 TJ[J 


<ai TJJ 


<ai5 TJJ 


<0.1 UJ 


<0.1 UJ 


<0.15 TJJ 


<0.1 UJ 


<0.15 TJJ 


ND 


05/30/02 


<0.47 


<0.09 


<ai9 


<ao9 


<0.19 


<a38 


<0.94 


<ai3 


<0.94 


<a47 


<0.19 


ND 


05/30/02 


<0.47 


<0.09 


<0.19 


<ao9 


<0.19 


<a38 


<0.94 


<ai3 


<0.94 


<a47 


<0.19 


ND 


05/30/02 


<0.05 


<0.1 


<0.1 


<0.1 


<0.1 


<ai5 


<0.1 


<0.1 


<0.15 


<ai 


<0.15 


ND 


03/06/02 


<0.48 


<0.1 


<ai9 


<ai 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


03/0q/02 
03/06/02 


<0.48 


<0.1 


<ai9 


<0.1 


<ai9 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


<0.05 


<0.1 


<ai 


<0.1 


<ai 


<ai5 


<0.1 


<ai 


<0.15 


<ai 


<0.15 


ND 


lV2a/01 


<0.48 


<0.1 


0.28 


<ai 


0.36 


<a38 


<0.96 


0.17 


<o.g6 


<a48 


<0.19 


ND 


11/28/01 


<0.48 


<0.1 


<0.19 


<ai 


<ai9 


<a38 


<o.g6 


<ai3 


<0.96 


<a48 


<0.19 


ND 


1V2BI01 


<0.05 


<0.1 


<0.1 


<0.1 


<0.1 


<0.15 


<0.1 


<0.1 


<0.15 


<ai 


<0.15 


ND 


08/30/01 


<0.48 


<0.1 


<ai9 


<ai 


<ai9 


<a38 


<0.96 


<0.13 


<0.96 


<a48 


<0.19 


ND 


05/10/01 


<0.49 TJJ 


<0.1 


<ai9 


<ai 


<0.19 


<a39 


<o.g7 


<0.14 


<o.g7 


<0.49 


<0.19 


ND 


07/21/00 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


<9.6 


ND 


1349MW03R 


03/09/04 


<0.47 


<0.09 


<ai9 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/02/03 


<0.48 


<0.1 


<ai9 


<ai 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<a48 


<0.19 


ND 


08/13/03 


<0.48 


<0.1 


<ai9 


<ai 


<ai9 


<0.38 


<0.95 


<0.13 


<0.95 


<a48 


<0.19 


ND 


0^09/03 


<0.48 


<0.1 


<0.19 


<ai 


<ai9 


<a38 


<o.g6 


<ai3 


<0.96 


<0.48 


<0.19 


ND 


134giyiWlCI0 


03/16/04 


<9.4 


&2 


<3.8 


2.7 


<3.8 


14 


46 


<2.6 


<19 


86 


<3.8 


ND 


12/02/03 
08/12/03 


0.59 JJ + 


<0.1 


<0.19 


0.32 J+ 


<0.19 


0.96 J+ 


11 J+ 


<0.13 


<0.95 


9.6 J+ 


0.28 J+ 


ND 


1.1 J + 


<0.1 


<0.19 


0.81 J+ 


<0.19 


1.7 J+ 


19 J+ 


<0.13 


<0.95 


18 J+ 


0.51 J+ 


ND 


06/09/03 


<0.47 


a53 j+ 


<0.19 


1 J+ 


<0.19 


2.4 J+ 


13 J+ 


<ai3 


7.5 J+ 


17 J+ 


0.75 J+ 


ND 


03/12/03 


<0.49 


ai4 


<0.2 


0.16 


<0.2 


<0.39 


5.2 


<0.14 


<0.98 


5.3 


0.27 


ND 


12/10/02 


0.25J 


ai5 


<ai9 


0.17 


<ai9 


0.43 


4 


<ai3 


<0.94 


4.2 


0.23 


ND 


1349MW101 


03/09/04 


<0.48 


<0.1 


<ai9 


<0.1 


<ai9 


<0.38 


<0.95 


<ai3 


<0.95 


<0.48 


<0.19 


ND 


12/02/03 


<0.49 


<0.1 


<0.19 


<ai 


<ai9 


<0.39 


<0.97 


<0.14 


<0.97 


<0.49 


<0.19 


ND 


08/19/03 


<0.48 XJJ 


<0.1 Tjrj 


<0.19 TJJ 


<ai Tj[j 


<ai9 TJJ 


<0.38 TJJ 


<0.95 TJJ 


<0.13 UJ 


<0.95 TJJ 


<0.48 UJ 


<0.19 TJJ 


ND 


Oe/09/03 


<0.47 TJJ 


<0.09 UJ 


<0.19 TJJ 


<0.09 TJJ 


<0.19 TJJ 


<0.38 TJJ 


<0.94 TJJ 


<0.13 UJ 


<0.94 TJJ 


<0.47 UJ 


<0.19 TJJ 


ND 
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Appendix B-9 

Results of PAH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeUNtimB 


Date 


Anthraoae 


BESizo(a)- 
AnthracDesie 


Benzo^h,!)- 


ChrysaM 


I>ibaiz(a,li>- 
Antfaracsne 


Fluar- 
antfaene 


FlucKiaK 


Indeno- 

(1,^3-Qd)- 

Pyrane 


UxdoK 


Plim- 
antfarene 


PyraK 


AnOUna- 
PAIfe 




Analytical 
Method^ 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 


SW8310 






(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(iig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


(jig/L) 


Cleanup Lafd^ 


770 


ai 


150 


20 


- 


300 


300 


- 


300 


230 


230 


- 


1349MW102 
DUP0310041A 
1349MW102CL 

DUP1210031A 

DUP060g032A 
1349MW102CL 


03/10/04 


<0.49 


<0.1 


<0.2 


<0.1 


<0.2 


<0.39 


<0.98 


<0.14 


<0.98 


<0.49 


<0.2 


ND 


03/10/04 


<0.49 


<0.1 


<0.19 


<0.1 


<0.19 


<0.39 


<o.g7 


<0.14 


<o.g7 


<0.49 


<0.19 


ND 


03/10/04 


<0.05 


<0.05 


<0.1 UJ 


<0.05 


<0.2 UJ 


<0.1 


<0.1 


<0.05 UJ 


<0.5 


<0.05 


<0.05 


ND 


12/10/03 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/10/03 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


Oa/12/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


06/09/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


Oq/09/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.96 


<0.13 


<0.96 


<0.48 


<0.19 


ND 


06/09/03 


< 0.048 


< 0.048 


< 0.095 


< 0.048 


<0.19 


< 0.095 


< 0.095 


< 0.048 


<0.48 


< 0.048 


< 0.048 


ND 


1349MW103 
DtJP1203032A 


03/15/04 
12/03/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


<0.47 


<0.09 


<0.19 


0.16 


<0.19 


O.IJ 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/03/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


OS/12/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.96 


<0.13 


<0.96 


<0.48 


<0.19 


ND 


06/05/03 


O.IJ 


<0.1 


<0.19 


0.16 


<0.19 


0.25 J 


<0.95 


<0.13 


<0.95 


0.84 


<0.19 


ND 


1349MW104 


03/15/04 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


12/02/03 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


08/12/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


06/06/03 


<0.47 


<0.09 


<0.19 


<0.09 


<0.19 


<0.38 


<0.94 


<0.13 


<0.94 


<0.47 


<0.19 


ND 


1349MW105 


03/15/04 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


12/02/03 


<0.49 


<0.1 


<0.19 


<0.1 


<0.19 


<0.39 


<0.97 


<0.14 


<0.97 


<0.49 


<0.19 


ND 


OS/12/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


<0.38 


<0.95 


<0.13 


<0.95 


<0.48 


<0.19 


ND 


06/09/03 


<0.48 


<0.1 


<0.19 


<0.1 


<0.19 


0.02 J 


<0.95 


<0.13 


<0.96 


<0.48 


<0.19 


ND 



Notes 

1 - The identified analytical inefliod(s) are for analyses paf oimed beginning in the Second Quarter 2001. The analytical methods used during previous quarters are 

idaitified in the respective quarterly reports. 

2- Drinking Water Cleanip Level from Table 7-6 Cleanip Levels Document (EKl, October 2002). 

- deanip level not established 

pg/L - micrograms per liter 

ISD- Not detected 

NS-Notsanpled 

PAHs - Polycydic aromatic hydrocarbons 

"CL" suffix denotes a quaUty control di^iicabe sarrple was sent to control laboratory. 
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Appendix B-10 

Results of Chlorinated Herbicide Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeU Name 


Sample Date 


2,4-D 


24-DB 


All Other 
Chlorinated 
Herbicides 




Analytical Method' 


SW8151/ 
SW8151A. 


SW8151/ 
SW8151A. 


SW8151/ 
SW8151A 






(lig/L) 


(lig/L) 


(lig/L) 


1349MW01 


03/15/04 


<0.24U 


<0.96U 


ND 


12/02^03 


<0.24U 


<0.96U 


ND 


08/2 V03 


<0.25 


<1 


ND 


06/10/03 


<0.24 


<0.96 


ND 


1349MW02 
DUP0605032A 


08/12/04 


<0.24UUJ 


<0.96UUJ 


ND 


05/26/04 


<0.24U 


<0.96U 


ND 


03/15/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/13/03 


<0.24 


<0.96 


ND 


06/05/03 


<0.24 


<0.96 


ND 


06/05/03 


<0.24 


<0.96 


ND 


1349MW03R 


08/10/04 


<0.24U 


<0.96U 


ND 


05/26/04 


<0.24U 


<0.96U 


ND 


03/09/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/13/03 


<0.24 


<0.96 


ND 


06/09/03 


<0.24 


<0.96 


ND 


1349MW100 


08/10/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24U 


<0.96U 


ND 


03/16/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/12^03 


2.1 


12 


ND 


06/09/03 


<0.24 


<0.96 


ND 


1349MW101 


03/09/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/19/03 


<0.24 


<0.96 


ND 


06/09/03 


<0.24 


<0.96 


ND 


1349MW102 
DUP0810042A 

DUP0527041A 
1349MW102CL 

1349MW102CL 

DUP1210031A 

DUP0609032A 
1349MW102CL 


08/10/04 


<0.24U 


<0.96U 


ND 


08/10/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24 


<0.24 


ND 


03/10/04 


<0.24U 


<0.96U 


ND 


03/10/04 


<0.25 UJ 


<0.25 UJ 


ND 


12/10/03 


<0.24U 


<0.96U 


ND 


12/10/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/09/03 


<0.24 


<0.96 


ND 


06/09/03 


<0.24 


<0.96 


ND 


06/09/03 


<0.24 UJ 


<0.24 UJ 


ND 


1349MW103 
DUP1203032A 


03/15/04 


<0.24U 


<0.96U 


ND 


12/03/03 


<0.24U 


<0.96U 


ND 


12/03/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/05/03 


<0.24 


<0.96 


ND 
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Appendix B-10 

Results of Chlorinated Herbicide Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WeU Name 


Sample Date 


2,4-D 


24-DB 


All Other 
Chlorinated 
Herbicides 




Analytical Method' 


SW8151/ 
SW8151A 


SW8151/ 
SW8151A 


SW8151/ 
SW8151A 






(lig/L) 


(lig/L) 


(lig/L) 


1349MW104 


03/15/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/06/03 


<0.24 


<0.96 


ND 


1349MW105 


03/15/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/09/03 


<0.24 


<0.96 


ND 



Notes 

1 - The identified analytical method(s) are for analyses performed beginning in the Second Quarter 2001. The 

analytical methods used during previous quarters are identified in the respective quarterly reports. 

pg/L - micrograms per liter 

ND - Not detected 

"CL " suffix denotes a quality control duplicate sample was sent to the control laboratory. 
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Table B-11 

Results of Dissolved Metals Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 
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Date 
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1 ° 
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i|i 




Analytical 
Method^ 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6020 


SW7196/ 
SW7196A 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW7470/ 
SW7470A 


SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


EI60.1 


Cleamp Level 




-- 


6 


10 


1000 


4 


5 


-- 


50 


140 a 


1000 


21a 


-- 


15 


-- 


-- 


2 


100 


-- 


50 


50 


-- 


2 


15 a 


5000 








(ug/L) 


(ug/L) 


(iig/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(mg/L) 


1349MW01 

DUP1209CE1A 
1349MW01CL 

DUP0830013A 
1319MW01CL 


03/15/04 


<100 


<i 


<5 


34 J- 


<2 


<i 


110,000 


<10 


<10 


3 


NA 


270 


<3 


210,000 


<10 


<0.2 


<20 


1,800 


<5 


<i 


250,000 


<i 


<10 


<20 


1,650 


12/02/03 


<100 


<i 


<5 


38 


<2 


<i 


86,000 


<10 


<10 


1.3 


NA 


370 


<3 


180,000 


<10 


<0.2 


<20 


1,900 


<5 


<i m 


200,000 


<i 


<10 


<20 


1,240 


Oa/21/03 


<100 


<1 


<5 


39 


<2 


<i 


94,000 


<10 


<10 


<i 


NA 


610 


<3 


200,000 


<10 


<0.2 


<20 


1,700 


5.3 


<i m 


200,000 


<i 


<10 


<20 UJ 


1,660 


Oe/10/03 


<100 


<1 


<5 


38 


<2 


<i 


100,000 


<10 


<10 


<i 


NA 


150 


<3 


180,000 


12 


<0.2 


<20 


1,900 


<5 


<i 


170,000 


<i 


<10 


<20 


1,650 


12/09/02 


<100 


<1 


<1 


44 


<1 


<i 


100,000 


8.2 


<1 


<i 


<10 


330 


<3 


210,000 


10 J 


0.22 


6.9 


2,100 


<5 


<i m 


200,000 


<i 


<10 


<10 


1,490 


12/09/02 


<100 


<1 


<1 


46 


<1 


<i 


100,000 


10 


<1 


<i 


<10 


320 


<3 


210,000 


12 J 


<0.2 


11 


2,100 


<5 


<i m 


190,000 


<i 


<10 


<10 


1,580 


12/09/02 


<300 


<5 


14 


46 


<1 


<1 


110000 J+ 


7.3 


<7 


6.5 


<5 


<150 


<3 


240,000 


11 


<0.2 


12 


2,600 


6.1 


<i 


210,000 


<2 


<10 


<10 


1,600 


oa^s/02 


<100 


<1 


<1 


280 


<1 


<1 


110000 


1.2 J 


<1 


1.3 


<10 


180 


<3 


230,000 


<10 


<0.2 


as 


2,000 


<5 


<1 UJ 


230,000 


<1 


<10 


30 


1,750 


05/30/02 


<100 


<1 


<1 


42 


<1 


<1 


100,000 


3.2 


<1 


1.2 


<10 1JJ 


200 


<3 


210000 


<10 


<0.2 


43 


2,000 


<5 


<1 UJ 


210,000 


<1 


<10 


<10 


1,670 


03'0a/02 


<100 


1.1 


1.1 


450 


<1 


<1 


130,000 


3.8 


<1 


1.4 


<10 


480 


<3 


270000 


<10 


<0.2 


56 


2,200 


<5 


1.8 J- 


290,000 


<1 


<10 


90 


1,660 


11/28/01 


<100 


<1 


1.9 


590 


<1 


<1 


120000 


27 J 


<1 


3.4 


<10 


<100 


<3 


250,000 


15 


<0.2 


as 


2,500 


11 


<1 


240,000 


<1 


<10 


200 


1,610 


08^30/01 


<100 


1.6 


<1 


470 J+ 


<1 


<1 


98,000 


16 


<1 


2.7 


<10 UJ 


300 


<3 


260,000 


15 


<0.2 


14 


2,300 


<5 


<1 UJ 


210,000 


<1 


<10 


98 


NA 


08^30/01 


<100 


<1 


<1 


110 J+ 


<1 


<1 


98,000 


15 


<1 


2 


<10 1JJ 


300 


<3 


260,000 


15 


<0.2 


17 


1,800 


<5 


<1 UJ 


210,000 


<1 


<10 


13 


NA 


Oa/30/01 


<200 


0.53J 


<2 


110 


<1 


<1 


100,000 


7.2 


0.97J 


1.5J 


<10 


<200 


<5 


220000 


16 


<0.2 


67 


2,600 


7.4 


<1 


260,000 


<5 


<5 


19 


2,100 


05^10/01 


<100 


<1 


1.3 


620 


<1 


<1 


110,000 


10 J 


<1 


4.6 J 


<10UJ 


840 


<3 


230,000 


11 


<0.2 


5.4 J 


2,700 


5.9 


<1 UJ 


220,000 


<1 


<10 


180 J 


1,690 J 


05/19/99 


<100 


NA 


NA 


NA 


NA 


NA 


107,000 


NA 


NA 


<10 


NA 


<100 


NA 


240,000 


<10 


NA 


NA 


<5000 


NA 


NA 


2oaooo 


NA 


NA 


NA 


1,900 


02/19/99 


<100 


NA 


NA 


NA 


NA 


NA 


101,000 


NA 


NA 


<10 


NA 


<100 


NA 


234,000 


<10 


NA 


NA 


<5000 


NA 


NA 


19a000 


NA 


NA 


NA 


1,800 


11/18/98 


<100 


NA 


NA 


NA 


NA 


NA 


96,900 


NA 


NA 


<10 


NA 


<100 


NA 


237,000 


<10 


NA 


NA 


<5000 


NA 


NA 


190,000 


NA 


NA 


NA 


1,640 


08/18/98 


<100 


NA 


NA 


NA 


NA 


NA 


102,000 


NA 


NA 


11.8 


NA 


<100 


NA 


248,000 


<10 


NA 


NA 


<5000 


NA 


NA 


197,000 


NA 


NA 


NA 


1,900 


04/16/98 


<100 


NA 


NA 


NA 


NA 


NA 


100,000 


NA 


NA 


2a4 


<10 (U16) 


<100 


NA 


222,000 


<10 


NA 


NA 


<5000 


NA 


NA 


200,000 


NA 


NA 


NA 


1,980 


01/22/98 


<100 


NA 


NA 


NA 


NA 


NA 


94900 


NA 


NA 


<10 


NA 


<100 


NA 


238,000 


ia4 


NA 


NA 


<5000 


NA 


NA 


182,000 


NA 


NA 


NA 


1,830 


lQ/30/97 


<100 


NA 


NA 


NA 


NA 


NA 


97000 


NA 


NA 


<20 


NA 


<100 


NA 


237,000 


242 


NA 


NA 


<5000 


NA 


NA 


17a000 


NA 


NA 


NA 


1,950 


07/31/97 


<100 


NA 


NA 


NA 


NA 


NA 


93200 


NA 


NA 


<20 


NA 


<100 


NA 


221,000 


142 


NA 


NA 


<5000 


NA 


NA 


190,000 


NA 


NA 


NA 


1,650 


05/01/97 


<100 


NA 


NA 


NA 


NA 


NA 


110,000 


NA 


NA 


<10 


NA 


<100 


NA 


263,000 


29 


NA 


NA 


a040 


NA 


NA 


191,000 


NA 


NA 


NA 


1,830 


02/10/97 


<100 


NA 


NA 


NA 


NA 


NA 


118,000 


NA 


NA 


5.1 


NA 


<100 


NA 


260,000 


34 


NA 


NA 


<5000 


NA 


NA 


234,000 


NA 


NA 


NA 


2,090 


1349MW02 

DUP0605032A 
DUP1204023A 

DUP0306Q22A 
DUP1128011A 
DUP0830012A 


08/12/01 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,620 


05/26/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,620 


03/15/01 


<100 


<1 


<5 


230 J- 


<2 


<1 


85000 


ea 


<10 


1.8 


NA 


190 


<3 


270,000 


<10 


<0.2 


<20 


<500 


<5 


<l 


230,000 


<i 


<10 


<20 


1,600 


12/02/03 


<100 


1.3 


<5 


170 


<2 


<i 


57,000 


75 


<10 


1.1 


NA 


220 


<3 


270,000 


<10 


<0.2 


<20 


<500 


<5 


<1 UJ 


200,000 


<1 


<10 


<20 


1,160 


Oa/13/03 


<100 


1.7 


<5 


180 


<2 


<1 


61,000 


87 


<10 


<1 


NA 


300 


<3 


230,000 


<10 


<0.2 


<20 


<500 


<5 


<i m 


190,000 


<i 


<10 


<20 


1,540 


Oei/05/03 


<100 


1.3 


<5 


180 


<2 


<i 


59,000 


ao 


<10 


1.2 


NA 


150 


<3 


250,000 


<10 


0.26 


<20 


530 


<5 


<i 


210,000 


<1 


<10 


<20 


1,440 


OQ/05/03 


<100 


1.3 


<5 


180 


<2 


<1 


65000 


ea 


<10 


<l 


NA 


100 


<3 


240,000 


<10 


<0.2 


<20 


<500 


<5 


<i 


190,000 


<i 


<10 


<20 


1,500 


12/04/02 


<100 


<l 


<l 


160 


<l 


<i 


53,000 


92 


<1 


<1 


80 


160 


<3 


220000 


<10 


<0.2 


63 


<500 


<5 


<1 UJ 


180,000 


<1 


<10 


<10 


1,600 


12/04/02 


<100 


<1 


<1 


160 


<1 


<1 


52,000 


91 


<i 


1.1 


80 


160 


<3 


220,000 


<10 


<0.2 


6.6 


<500 


<5 


<i m 


180,000 


<i 


<10 


<10 


1,400 


oa/2a/o2 


<100 


1.2 


<l 


510 


<l 


<i 


55,000 


82J 


<1 


1.4 


90 


<100 


<3 


240,000 


<10 


<0.2 


62 


660 


<5 


<1 UJ 


210,000 


<1 


<10 


68 


1,500 


05/30/02 


<100 


<1 


<1 


460 


<1 


<1 


61,000 


79 


<i 


1.4 


70 J- 


<100 


<3 


230,000 


<10 


<0.2 


5.1 


690 


<5 


<i m 


200,000 


<i 


<10 


87 


1,610 


03/05/02 


<100 


<1 


<l 


340 


<l 


<i 


90,000 


95 


<1 


<1 


90 


310 


<3 


270000 


<10 


<0.2 


7 


580 


<5 


<1 UJ 


240,000 


<1 


<10 


<10 


1,610 


O3/O6/O2 


<100 


<1 


<1 


390 


<1 


<1 


96,000 


97 


<i 


<1 


90 J- 


310 


<3 


290,000 


<10 


<0.2 


7.2 


600 


<5 


<i m 


260,000 


<i 


<10 


16 


1,580 


ii/2a/oi 


<100 


<1 


1.2 


760 


<l 


<i 


51,000 


130J 


<1 


2.7 


100 


<100 


<3 


260,000 


<10 


<0.2 


a2 


1,100 


5.1 


<i 


220,000 


<1 


<10 


190 


1,510 


11/28/01 


<100 


<1 


1 


350 


<1 


<1 


52,000 


130J 


<i 


2.1 


100 J 


<100 


<3 


260,000 


<10 


<0.2 


8.4 


900 


<5 


<i 


220,000 


<i 


<10 


30 


1,470 


oa/30/01 


<100 


<1 


<1 


150 J+ 


<l 


<i 


45,000 


110 


<1 


1.8 


<10 


150 


<3 


250,000 


<10 


<0.2 


69 


<500 


<5 


<1 UJ 


210,000 


<1 


<10 


<10 


1,550 


08/30/01 


<100 


<1 


<1 


160 J+ 


<1 


<1 


47000 


100 


<i 


1.9 


<10 


150 


<3 


260,000 


<10 


<0.2 


6.6 


<500 


<5 


<i m 


210,000 


<i 


<10 


15 


1,470 
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Table B-11 

Results of Dissolved Metals Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 
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Analytical 
Method^ 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6020 


SW7196/ 
SW7196A 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW7470/ 
SW7470A 


SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


E160.1 


CleEonp Level 




-- 


6 


10 


1000 


4 


5 


-- 


50 


140 a 


1000 


21a 


-- 


15 


-- 


-- 


2 


100 


-- 


50 


50 


-- 


2 


15 a 


5000 








(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(mg/L) 


1349MW02CL 


08/30/01 


<200 


1.2J 


<2 


800 


<1 


<1 


47,000 


110 


0.92 J 


1.7J 


90 


<200 


<5 


230,000 


<5 


<0.2 


8.3 


<1,000 


7.9 


<i 


280,000 


<i 


<5 


170 


1,900 


1349MW02 


05/10/01 


<100 


<l 


1.1 


560 


<i 


<i 


49,000 


98J 


<1 


4.2 J 


70 J 


390 


<3 


250,000 


<10 


<0.2 


9.3 J 


780 


<5 


<1 UJ 


210,000 


<1 


<10 


160 J 


1,620 J 


05^19/99 


<100 


NA 


NA 


NA 


NA 


NA 


57300 


NA 


NA 


<10 


NA 


<100 


NA 


274,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


204,000 


NA 


NA 


NA 


1,900 


02/19/99 


<100 


NA 


NA 


NA 


NA 


NA 


63500 


NA 


NA 


<10 


NA 


<100 


NA 


284,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


215,000 


NA 


NA 


NA 


1,840 


11/18/98 


<100 


NA 


NA 


NA 


NA 


NA 


59300 


NA 


NA 


ia7 


NA 


<100 


NA 


283,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


213,000 


NA 


NA 


NA 


1,770 


08/18/98 


<100 


NA 


NA 


NA 


NA 


NA 


57800 


NA 


NA 


<10 


NA 


<100 


NA 


267,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


211,000 


NA 


NA 


NA 


1,900 


04/16/98 


<100 


NA 


NA 


NA 


NA 


NA 


53500 


NA 


NA 


<10 


43ai6) 


<100 


NA 


233,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


195000 


NA 


NA 


NA 


1,760 


01/22/98 


<100 


NA 


NA 


NA 


NA 


NA 


50,800 


NA 


NA 


<10 


NA 


<100 


NA 


244,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


196,000 


NA 


NA 


NA 


1,750 


lQ/30/97 


<100 


NA 


NA 


NA 


NA 


NA 


52,300 


NA 


NA 


<20 


NA 


<100 


NA 


244,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


199,000 


NA 


NA 


NA 


1,750 


07/31/97 


<100 


NA 


NA 


NA 


NA 


NA 


51,300 


NA 


NA 


<20 


NA 


<100 


NA 


249,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


205000 


NA 


NA 


NA 


1,810 


05/01/97 


<100 


NA 


NA 


NA 


NA 


NA 


53900 


NA 


NA 


<10 


NA 


<100 


NA 


266,000 


<10 


NA 


NA 


< 1,000 


NA 


NA 


188,000 


NA 


NA 


NA 


1,700 


02/10/97 


<100 


NA 


NA 


NA 


NA 


NA 


39600 


NA 


NA 


2.5 


NA 


<100 


NA 


176,000 


19.7 


NA 


NA 


< 5,000 


NA 


NA 


145,000 


NA 


NA 


NA 


1,490 


1349MW03 

DUP0828022A 

134:9MW03CL 
DUP0530021A 

1349MW03CL 
DUP03CI6CR?B 

1349MW03CL 
DUPl 12801 IB 

134SMW03CL 


08^8/02 


<100 


<1 


<1 


170 


<1 


<1 


23,000 


99J 


<i 


<l 


110 


<100 


<3 


130,000 


<10 


<0.2 


5 


<500 


<5 


<i m 


60,000 


<i 


<10 


25 


680 


08/28/O2 


<100 


<i 


<i 


370 


<i 


<i 


23,000 


no J 


<1 


<1 


100 


<100 


<3 


130,000 


<10 


<0.2 


51 


<500 


<5 


<1 UJ 


59,000 


<1 


<10 


62 


710 


08/28/02 


54J 


<2 


<2 


74 


<1 


<1 


23,000 


110 B 


0.4J 


<2BJ,U 


90 


30J 


NA 


120,000 


2.7J 


<0.2 


5.9 


400J 


9.3 


<i 


55,000 


<i 


2.8J 


18 


790 


05/30/02 


<100 


<l 


<l 


84 


<i 


<i 


22,000 


99 


<1 


<1 


90J- 


<100 


<3 


120,000 


<10 


<0.2 


4.7 


<500 


<5 


<1 UJ 


53,000 


<1 


<10 


19 


720 


05/30/02 


<100 


1 


<1 


190 


<1 


<1 


23000 


98 


<1 


<1 


90 J- 


<100 


<3 


130,000 


<10 


<0.2 


5 


<500 


<5 


<i m 


56,000 


<i 


<10 


69 


740 


05/30/02 


<100 


0.36J 


<2 


120 B 


<i 


<1BJ,U 


23,000 


98 J + 


0.38J 


1.8 BJ 


100 


<100 


<5 


120,000 


6.9 


<0.2 


5.5 B 


660J 


<5 


<i 


51,000 


<1 


2.4J 


39 


740 J- 


03/06/02 


<100 


<1 


<1 


95 


<1 


<1 


28,000 


100 


<l 


<l 


100 


<100 


<3 


160,000 


<10 


<0.2 


5.2 


<500 


<5 


<i m 


70,000 


<i 


<10 


12 


720 


03/0S'02 


<100 


<1 


<1 


74 


<i 


<1 


28,000 


100 


<1 


<1 


100 


<100 


<3 


160,000 


<10 


<0.2 


54 


<500 


<5 


<1 UJ 


70,000 


<1 


<10 


<10 


720 


03/06/02 


<200 


0.55J 


0.57J 


290 


<2 


0.081 J 


24,000 


100 


0.43 J 


1.7 BJ 


100 


36J 


<5 


130,000 


<5 


NA 


5.1 


< 1,000 


6.3 


<i 


53,000 


<i 


<5 


43B 


870 


ii/2a'oi 


<100 


<l 


<l 


260 


<l 


<l 


26,000 


120J 


<1 


13 


110 


<100 


<3 


180,000 


<10 


<0.2 


6.5 


<500 


<5 


<i 


68,000 


<1 


<10 


41 


760 


11/28/01 


<100 


1 


<1 


680 


<1 


<1 


27000 


120 J 


<1 


1.7 


110 


<100 


<3 


140,000 


<10 


<0.2 


6.6 


930 


<5 


<i 


72,000 


<i 


<10 


170 


770 


ii/2a/oi 


<200 


0.11J 


<2 


80 


<l 


<l 


23,000 


110 


0.46J 


1.4 BJ 


110 


<200 


<5 


130,000 


<5 


<0.2 


5.8 


< 1,000 


5.2 


<i 


58,000 


<1 


<5 


16 B 


770 


08/30/01 


<100 


<1 


<1 


170 J+ 


<1 


<1 


25000 


110 


<l 


1.3 


<10 


<100 


<3 


160,000 


<10 


<0.2 


5.4 


<500 


<5 


<1 UJ 


67,000 


<i 


<10 


47 


850 


05/10/01 


<100 


2.3 


<1 


530 


<l 


<l 


26,000 


110 J 


<1 


2.5 J 


90 


200 


<3 


150,000 


<10 


<0.2 


7J 


<500 


<5 


<1 UJ 


66,000 


<1 


<10 


86J 


860J 


07/21/00 


NA 


<60 


<5 


<17 


<2 


<5 


NA 


70 


<20 


<10 


80 


NA 


<3 


NA 


NA 


<0.2 


<20 


NA 


<5 


<5 


NA 


<5 


<10 


<20 


NA 


05/19/99 


<100 


NA 


NA 


NA 


NA 


NA 


26,800 


NA 


NA 


<10 


NA 


<100 


NA 


149,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


58,300 


NA 


NA 


NA 


863 


02/19/99 


<100 


NA 


NA 


NA 


NA 


NA 


21,100 


NA 


NA 


<10 


NA 


<100 


NA 


116,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


46,300 


NA 


NA 


NA 


747 


ll/ia/98 


<100 


NA 


NA 


NA 


NA 


NA 


23,900 


NA 


NA 


<10 


NA 


<100 


NA 


138,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


64,300 


NA 


NA 


NA 


832 


oa/ia/98 


<100 


NA 


NA 


NA 


NA 


NA 


26,000 


NA 


NA 


<10 


NA 


<100 


NA 


139,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


54,300 


NA 


NA 


NA 


795 


04/10/98 


<100 


NA 


NA 


NA 


NA 


NA 


23,700 


NA 


NA 


<10 


69 a 16) 


<100 


NA 


128,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


49,700 


NA 


NA 


NA 


667 


01/22/98 


<100 


NA 


NA 


NA 


NA 


NA 


21,200 


NA 


NA 


<10 


NA 


<100 


NA 


106,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


40,200 


NA 


NA 


NA 


616 


10/30/97 


<100 


NA 


NA 


NA 


NA 


NA 


23,100 


NA 


NA 


<20 


NA 


<100 


NA 


130,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


59,400 


NA 


NA 


NA 


912 


07/31/97 


<100 


NA 


NA 


NA 


NA 


NA 


23,200 


NA 


NA 


<20 


NA 


<100 


NA 


131,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


57,400 


NA 


NA 


NA 


806 


05/01/97 


<100 


NA 


NA 


NA 


NA 


NA 


25,300 


NA 


NA 


<10 


NA 


<100 


NA 


151,000 


<10 


NA 


NA 


< 1,000 


NA 


NA 


52,800 


NA 


NA 


NA 


836 


02/10/97 


<100 


NA 


NA 


NA 


NA 


NA 


21,200 


NA 


NA 


2.6 


NA 


37.2 


NA 


106,000 


<10 


NA 


NA 


< 5,000 


NA 


NA 


38,800 


NA 


NA 


NA 


825 


1349MW03R 


08/10/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


540 


05/25/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


580 


03/09/04 


<100 


<1 


<5 


<10 


<2 


<1 


23,000 


94 


<10 


<1 


NA 


<100 


<3 


84000 


<10 


<0.2 


<20 


3000J 


<5 


<1 UJ 


67,000 


<1 


<10 


<20 


550 


12/02/03 


<100 


1.9 


5.4 


<10 


<2 


<1 


18,000 


42 


<10 


<1 


NA 


<100 


<3 


68,000 


<10 


<0.2 


<20 


4,400 


<5 


<1 UJ 


56,000 


<1 


<10 


<20 


360 


08/13/03 


<100 


3.3 


7.4 


<10 


<2 


<1 


24,000 


39 


<10 


<1 


NA 


120 


<3 


70,000 


<10 


<0.2 


<20 


6,100 


<5 


<i m 


63,000 


<1 


<10 


<20 


510 


oe/09/03 


<100 


1.4 


6.2 


<10 


<2 


<1 


30,000 


44 


<10 


<1 


NA 


<100 


<3 


60,000 


<10 


<0.2 


<20 


9,700 


<5 


<i m 


100,000 


<1 


<10 


<20 


690 


1349MW100 


08/10/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


2450 


05/20/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


2490 


03/1^04 


<100 


1.8 


11 


600 J- 


<2 


<1 


150,000 


<10 


<10 


1.3 


NA 


30,000 


<3 


210,000 


16,000 


<0.2 


<20 


2,800 


<5 


<1 


440,000 


<1 


<10 


<20 


2050 
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Table B-11 

Results of Dissolved Metals Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdllsiatE 


San^e 
Date 


g 
•g 


r 

1 

< 


1 

< 


B 

n 
oa 


B 

a 

oa 


a 


B 
.3 

15 


o 






1 ' 
1 ° 

33 u 




1 




) 


} 


f 


1 


J 


1 


1 


1 


i 


> 


N 


i|i 




Analytical 
Method^ 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6010/ 
SW6020 


SW6020 


SW6020 


SW6020 


SW7196/ 
SW7196A 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW7470/ 
SW7470A 


SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


SW6010/ 
SW6020 


E160.1 


CleEoii^ Level 




-- 


6 


10 


1000 


4 


5 


-- 


50 


140 a 


1000 


21a 


-- 


15 


-- 


-- 


2 


100 


-- 


50 


50 


-- 


2 


15 a 


5000 








(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(ug/L) 


(mg/L) 




12/02/03 


<100 


2.6 


23 


530 


<2 


<i 


170,000 


16 


<10 


1.3 


NA 


36,000 


<3 


290,000 


15,000 


<0.2 


<20 


3,900 


<5 


<i m 


380,000 


<i 


<10 


<20 


1,820 


03^12/03 


<100 


<l 


15 J + 


700 


<2 


<1 


160,000 


15 J 


<10 


<1 


NA 


21,000 


<3 


250,000 


160 


<0.2 


<20 


3,400 


<5 


<1 UJ 


350,000 


<1 


<10 


<20 UJ 


2,450 


1349MW100 


Oe/09/03 


<100 


1.9 


14 


520 


<2 


<i 


130,000 


10 


<10 


<i 


NA 


25,000 


<3 


190,000 


14,000 


<0.2 


<20 


2,900 


<5 


<i m 


370,000 


<i 


<10 


<20 


2,200 


03/12/03 


<100 


<l 


7.9 


680 


<1 


<i 


140,000 


7.2 


8.9 


<i 


<10 


13,000 


<3 


190,000 


14,000 


<0.2 


15 


2,600 


<5 


<i m 


330,000 J- 


<i 


<10 


<10 


2,100 


12/10/02 


<100 


<l 


5.9 


300 


<1 


<i 


190,000 


12 


33 


1.3 


<10 


4,600 


<3 


290,000 


6,600 J 


<0.2 


28 


7,600 


<5 


<i m 


300,000 


<i 


<10 


<10 


2,480 


1349MW101 


03/09/04 


<100 


1.3 


5.2 


<10 


<2 


<i 


23,000 


45 


<10 


<1 


NA 


<100 


<3 


61,000 


<10 


<0.2 


<20 


4300 J 


<5 


<i m 


99,000 


<i 


<10 


<20 


590 


12/02/03 
Oa/19/03 


<100 


1.8 


<5 


<10 


<2 


<i 


20,000 


15 


<10 


<1 


NA 


<100 


<3 


54,000 


24 


<0.2 


<20 


6,300 


<5 


<i m 


120,000 


<i 


<10 


<20 


390 


<100 


<1 


5.9 


<10 


<2 


<i 


29,000 


15 


<10 


<1 


NA 


120 


<3 


57,000 


19 


<0.2 


<20 


7,500 


<5 


<i m 


150,000 


<i 


<10 


<20 UJ 


660 


Oq/09/03 


<100 


<1 


6.1 


<10 


<2 


<i 


36,000 


34 


<10 


<1 


NA 


<100 


<3 


56,000 


<10 


<0.2 


<20 


9,800 


<5 


<i m 


160,000 


<i 


<10 


<20 


890 


1349MW102 
DUP0810042A 

DUP0527041A 
1349MW1CECL 

DTJP0310041A 
1349MW102CL 

DUP121(X)31A 

DTJP0609C62A 
1349MW102CL 


Oa/10/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,160 


oa/10/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,260 


05/25/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,270 


05/2Q/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,220 


05/25/04 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,100 


03/10/04 


<100 


<1 


<5 


83 


<2 


<1 


73,000 


<10 


<10 


<1 


NA 


290 


<3 


160,000 


430 


<0.2 


<20 


3,400 


<5 


<i m 


160,000 


<1 


<10 


<20 


1,150 


03/10/04 


<100 


<1 


<5 


81 


<2 


<1 


77,000 


<10 


<10 


<1 


NA 


260 


<3 


160,000 


400 


<0.2 


<20 


3,300 


<5 


<i m 


170,000 


<1 


<10 


<20 


1,280 


03/10/04 


<100 


<5 


5.6 


77 


<1 


<1 


76,000 


<10 


<7 


<10 


NA 


640 


<3 


170,000 


420 


<0.2 


<10 


3,600 


<5 


<1 


170,000 


<2 


<10 


<20 


1,100 QBOl 


12/10/03 


<100 


<1 


<5 


69 


<2 


<1 


77,000 


<10 


<10 


<1 


NA 


420 


<3 


160,000 


550 


<0.2 


<20 


3,800 


<5 R 


<1 


160,000 


<1 


<10 


<20 UJ 


1,260 


12/10/03 


<100 


1.8 


<5 


72 


<2 


<1 


80,000 


<10 


<10 


1 


NA 


460 


<3 


170,000 


600 


<0.2 


<20 


4,000 


<5 R 


<1 


170,000 


<1 


<10 


<20 UJ 


1,090 


Oa/12/03 


<100 


2.7 


<5 TJJ 


34 


<2 


<1 


100,000 


<10 UJ 


<10 


<1 


NA 


390 


<3 


180,000 


550 


<0.2 


<20 


6,400 


<5 


<i m 


190,000 


<1 


<10 


<20 UJ 


1,430 


oe/09/03 


<100 


<1 


<5 


31 


<2 


<1 


100,000 


<10 


<10 


<1 


NA 


210 


<3 


190,000 


440 


<0.2 


<20 


9,800 


<5 


<i m 


230,000 


<1 


<10 


<20 


1,620 


Oei/09/03 


<100 


2.9 


<5 


32 


<2 


<1 


98,000 


<10 


<10 


<1 


NA 


260 


<3 


200,000 


450 


<0.2 


<20 


9,600 


<5 


<i m 


220,000 


<1 


<10 


<20 


1,630 


oe/09/03 


<100 


<5 


7.3 


31 


<1 


<1 


110,000 


<5 


1.4 


<5 


NA 


530 


<3 


180,000 


340 


<0.2 


7.4 


11,000 


<5 


<i 


240,000 


<2 


<10 


23 


1,900 
HT-RAJ- 


1349MW103 
DUP1203032A 


03/15/04 


<100 


<1 


<5 


11 J- 


<2 


<1 


88,000 


<10 


<10 


1.2 


NA 


210 


<3 


320,000 


280 


<0.2 


IflO 


6,800 


<5 


<i 


200,000 


<1 


<10 


<20 


1,650 


12/03/03 


<100 


<1 


<5 


<10 


<2 


<1 


75,000 


<10 


<10 


1 


NA 


360 


<3 


250,000 


260 


<0.2 


110 


7,800 


<5 


<i m 


190,000 


<1 


<10 


<20 


1,450 


12/03/03 


<100 


3.6 


<5 


<10 


<2 


<1 


74,000 


<10 


<10 


<1 


NA 


370 


<3 


250,000 


250 


<0.2 


lOO 


7,500 


<5 


<1 UJ 


190,000 


<1 


<10 


<20 


1,440 


03/12/03 


<100 


2.2 


<5U" 


<10 


<2 


<1 


72,000 


<10 1JJ 


<10 


<1 


NA 


270 


<3 


240,000 


190 


<0.2 


100 


8,400 


<5 


<i m 


190,000 


<1 


<10 


<20 UJ 


1,590 


Oe/05/03 


<100 


3 


<5 


17 


<2 


<1 


72,000 


<10 


<10 


1 


NA 


170 


<3 


190,000 


160 


<0.2 


42 


13,000 


<5 


<i 


190,000 


<1 


<10 


<20 


1,520 


1349MW104 


03/15/04 


<100 


<1 


<5 


49 J- 


<2 


<1 


82,000 


40 


<10 


1.5 


NA 


190 


<3 


320,000 


56 


<0.2 


<20 


4,200 


<5 


<i 


280,000 


<1 


<10 


<20 


1,800 


12/02/03 


<100 


2.2 


5.8 


38 


<2 


<1 


65,000 


49 


<10 


1.4 


NA 


280 


<3 


280,000 


80 


<0.2 


<20 


4,800 


<5 


<i m 


240,000 


<1 


<10 


<20 


780 


oa/12/03 


<100 


2.3 


6J+ 


35 


<2 


<1 


73,000 


12 J 


<10 


<1 


NA 


360 


<3 


260,000 


530 


<0.2 


<20 


5,800 


<5 


<i m 


240,000 


<1 


<10 


<20 UJ 


1,000 


06/00/03 


<100 


1.5 


<5 


50 


<2 


<1 


76,000 


<10 


<10 


<1 


NA 


190 


<3 


260,000 


970 


<0.2 


32 


8,300 


<5 


<i 


270,000 


<1 


<10 


<20 


1,870 


1349MW105 


03/15/04 


<100 


1.5 


12 


47 J- 


<2 


<1 


86,000 


<10 


<10 


1.1 


NA 


360 


<3 


180,000 


310 


<0.2 


<20 


11,000 


<5 


<i 


150,000 


<1 


<10 


<20 


1,260 


12/02/03 


<100 


1.7 


10 


36 


<2 


<1 


75,000 


11 


<10 


<1 


NA 


600 


<3 


160,000 


340 


<0.2 


<20 


13,000 


<5 


<i m 


140,000 


<1 


<10 


<20 


850 


oa/12/03 


<100 


2.5 


12 J + 


54 


<2 


<1 


79,000 


<10 1JJ 


<10 


<1 


NA 


590 


<3 


150,000 


380 


<0.2 


<20 


15000 


<5 


<1 UJ 


160,000 


<1 


<10 


<20UJ 


920 


Oa/09/03 


<100 


4.5 


lO 


41 


<2 


<1 


82,000 


<10 


<10 


<1 


NA 


440 


<3 


180,000 


350 


<0.2 


<20 


16,000 


<5 


<i m 


200,000 


<1 


<10 


<20 


1,480 



Notes 

1 - The idaitified analytical insftiDd(s) are for analyses peif onned beginning in the Second Quarter 2001 . The analytical methods used during previous quarters are identifred in the respective quarterly reports. 

2- Resdts of Anrry and Trust studies SLjpDrt the hypcdiesis that dsscivedchroiiurn and hexavalaitch^ 

Hexavalent; chromium was not retained as a COC (Treadwdl and RoUo, 2C02e). 

3- Drinking Water Cleamp Level from Table 7-6 Cleamp Levds Documait (EKI, October 2002). 

^ Values obtained from Environmental Screening Levels (ESLs) for Drinking Wata:(RWQCB, 2C03b) 
Groundwater sarrples collected from all site monitoring wdls wae frdd filtered and analyzed for dissolved metals. 
jig/L - micrograms per liter 
mg/L - milligrams per lita: 
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Table B-11 

Results of Dissolved Metals Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



WdllsiatE 



Date 






Q 









I 



ri 






JS 



ri 
■§ 









N 




Analytical 
Method^ 



SW6010/ 
SW6020 



SW6020 



SW6020 



SW6010/ 
SW6020 



SW6020 



SW6020 



SW6010/ 
SW6020 



SW6020 



SW6020 



SW6020 



SW7196/ 
SW7196A 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW7470/ 
SW7470A 



SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



SW6010/ 
SW6020 



E160.1 



Cleanly L^el 



10 



1000 



50 



140 a 



1000 



21a 



15 



100 



50 



50 



15 a 



5000 



(Ug/L) (ng/L) (jig/L) (jig/L) (ng/L) (ng/L) 



(yg/L) 



(lig/L) (ug/L) (ng/L) 



(ug/L) 



(lig/L) 



(iig/L) 



(yg/L) 



(yg/L) 



(yg/L) 



(iig/L) 



(yg/L) 



(iig/L) 



(yg/L) 



(ug/L) 



(iig/L) 



(yg/L) 



(yg/L) 



(mg/L) 



NA- Not analyzed 

"CL" suffix dencites a quality control duplicate san^ie was salt to the control laboratcry. 
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Appendix C 

Previous Investigation Summary 

(From Others) 




BLASLAND. BOUCK & LEE, INC. 
engineers, sclenilits. economists 









Table 10-2 

Excavation Soil Analytical Results, Section MT-6 

Fuel Distribution System Removal Report 

Presidio of San Francisco 








Sample 
Designation 
. (depth}- 
date 


Petroleum Hydrocarbons by 
EPA 80 IS Moairieii' (mg/kg") 


Total Petroleum 

Hydrocarbons 

by Immunoassay 

(mg/kg) 


. Carcinogenic PAHs** by EPA 8310^ (mg/kg) 


Total PAHs by 

Immunoassay 

(mg/kg) 


Diese! Range 
(C):-C24) 


Fuel Oil Range 
(a-l-C3fi) 


Benzo{3y 
nnthrdcenc 


Betuo(n)- 
pyrtne 


Bl!n2<l(tl)- 
fluoranthene 


DcniD(k)- 
Huoranthcnt 


Ch o'^senc 


Total 
Carcinogenic 


FM06039T01 

(5.0) 
10/24/96 


NA-^ 


NA 


<n5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06039T02 

(6.0) 

10/24/96 


NA 


NA 


<II5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06040T01 

(3.0) 

10/24/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06040T02 

(3.5) 
i 0/24/96 


NA 


NA 


115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06041T01 

(3.6) 
10/16/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06(J4ITO2 

(3.0) 
10/24/96 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06042T01 

(3.0) 

10/16/96 


NA 


NA 


<113 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 


FM06042T02 

(3.0) 

10/16/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM06043W01 

(7-0) 
2/25/97 


NA 


NA 


<I30 


NA 


NA 


NA 


NA . 


NA 


NA 


5.0 


FM06043W02 

(7.0) 
2/25/97 


MA 


NA 


00" 


NA 


NA 


NA 


NA 


NA 


NA 


m^' 


FM06043W03 
(8,5) 

2/25/97 


NA 


NA 


^m' 


NA 


NA 


NA 


NA 


NA 


NA 


m^' 


FM06043W04 
(4.0) 

2/25/97 


^ 


kW 


^^°' 


<0.0I8 


^^^^ 


<0.018 


<0.018 


<0.018 


0.36 


^^f 


FM06043W05 
(6.5) 

2'25/97 


NA 


NA 


#380 


NA 


NA 


NA 


NA 


NA 


NA 


>5.0 




'(depth) - Sample depih in feet below original ground surface 

''U.S. Environmental Protection Agency, 1996, Test Methods for Evaiuat 

'mg/kg - milligrams per kilogram 

"PAHs - poly cyclic aromatic hydrocarbons 

°NA - not analyzed 

checked 

appro vec 


ing Solid Waste. Physical/Chemical Methods 

!bv: /''-^Cr-'M ^^w _ r 


, SW-846, V 


/ashington, DC. 

11. 
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o, California. Volumes I through 3. M 


ly. Shaded 




Source: IT, 1999. Fud Distribution System Closure Report, f 
values represent exceedence of cleanup level. 


'residio of St 


in francisc 





Table 10-3 

Stockpile Soil Analytical Results, Section MT-6 

Fuel Distribution System Removal Report 

Presidio of San Francisco 



Sample 

Designation 


Collection 
Date 


Total Petroleum 
Hydrocarbons 

by Immunoassay 
(mg/kg"): :? 


Total PAHs" by 
Immunoassay 

(mg/kg) 


Petroleum Hydrocarbons by 
EPA 8015 Modified' (mg/kg) 


Diesel Range 
{C10-C24) 


Fuel Oil Range 

(G24-C36)-' 


FM06040S0 1 


10/30/96 


<100 


<5.0 


NA"* 


NA 


FM06040S02 


10/30/96 


<71 


<1 


NA 


NA 


FM06040S03 


10/30/96 


<100' 


<5.0 


NA 


NA 


FM06040S04 


10/30/96 


<71 


<1 


NA 


NA 


FM0643S01 


10/16/96 


<71 


<1.3 


82 


<540 


FM0643S02= 


10/16/96 


<71 


<1.7 


51 


250 


FM0644S0I 


10/10/96 


>71 


>1 


NA 


NA 



'^g/kg - milligrams per kilogram 

•■PAHs - Polycyclic Aromatic Hydrocarbons 

'U.S. Environmental Protection Agency. 1996, Test Methods for Evaluating Solid iVaste, Physical/Chemical Methods, SW-846, 

Washington. DC. 

•^NA - not analyzed 

"FM0643S02 - duplicate of FM0643S01 



checked by:_ 
approved by: 




Hl[^ln 



u - f 9 



Source: IT, 1999. Fuel Distribution System Closure Report, Presidio of Sim Francisco. California, Volumes I through J. May. Shaded 
values represent exceedeice of cleanup level 
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Table 11-2 

Excavation Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 



Presidio of San Francisco 
(Page 2 of 3) 



DesigiinCioil 
(deptli) : 
(late 


Petroleum Hycirocarbous by 
EPA 8015 Modliicd (mg/kg) 


TotJiI Petroleum 

Hydrocarbons 

by Immunoassay 

(mg/kg) 


Carcinogenic PAHs by EPA 8310 (tug/kg) 


TotJll PAHs by 

Immunoassay 

(mg/kg) ; : 


Diesel Riinge 
(CI2-C24) 


Fuel Oif Rjingc 
(C24-C3ti) 


Benzo(a)- 
j*nthracene' 


Bt:nzo(a>- 
: : pyrene . 


:I3i.>nzo(ti)~ 
fluomn^hcnc 


Bcnzo(k)- 
fluoriinthcne 


Chi7se!ic 


Tfltal ■: 
/Carcinogenic. 


FM07045T03 

(4.0) 

11/12/96 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07045T04 

(4.0) 

11/12/96 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07045T05 
(3.5) 

4/1/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07046T01 

(2.5) 
3/20/97 


NA 


NA 


<!15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07046T02 

(2.5) 

4/15/97 


NA 


N.'^ 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07046T03 

(1.5) 

4/16/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07047T01 

(2.0) 

3/24/97 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07047T02 

(2.5) 
4/15/97 


NA 


NA 


<!I5 


NA 


NA 


NA 


NA - 


NA 


NA 


<5.0 


FMO7047TO3 

(1.5) 

4/16/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07048T01 
(2.5) 

3/25/97 


NA 


NA 


115 


NA 


NA 


NA 


NA 


NA 


N/^ 


<5.0 


FM07048T02 
(2.5) 

4/15/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FMO7048TO3 
(1.5) 

4/16/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07049T01 

(2.5) 
3/25/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07049T02 

(2.0) 

4/17/97 


NA 


NA 


<U5 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 


FM07049T03 
(2.0) 
ll 4/22/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<i,0 



Source: IT, 1999. Fuel Distribution System Closure Report. Presidio ofSnii Francisco, California, Volumes 1 through 3. May. Shaded 
values represent exceedence of cleanup level. 



Table 11-2 

Excavation Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 

Presidio of San Francisco 
(Page 1of3^ 



Sample 
Designation 
(depth)" 
date : 


Petroleum Hydro carbons by 
EP.4 8015 Moaificd'' (mg;/kg') 


Total Petroleum 

Hydrocarbons by 

Immunoassay 

(mg/kg) 


Carcinogenic PAHs" by EPA 8310'' (mg/kg) 


Total PAHs by 

Immunoassay 

(mg/kg) 


Diesci Range 
(C12-C24) ; 


Fuel Oil R;ingc 
: (C24-C36) 


Bcnzo(a)- 
Hnthniccne 


Benxo(a)- 
pyrcne 


BcniD(t>)- 
Duu ninth cue 


Bcnio(k)- 
fluoninthcnc 


Ch o'senc 


Total 
Carcinogenic 


FM07043T02 

(3.0) 
10/16/96 


NA'^ 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07O43T03 
(5.0) 

10/22/96 


NA 


NA 


<1.380 


NA 


NA 


NA 


NA 


NA 


NA 


5.0 


FM07044T08 

(4.5) 

I0/22'96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


Ffvt07044T09 

(5.0) 

11/12/96 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044T1 1 

(4.5) 
i 1/12/96 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044T1J 

(5.0) 
11/12/96 


NA 


NA 


115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044T14 

(6.0) 

11/12/96 


NA 


NA 


<:575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044W01 

(6.5) 

2/24/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044W02 

(6.5) 

2/24/97 


NA 


NA 


.>6,856 *? 


NA 


NA 


NA 


NA ' 


NA 


NA 


.^ 


FM07044W03 

(6.5) 

2/24/97 


NA 


NA 


,^,856* 


NA 


NA 


NA 


NA 


NA 


NA 


^m 


FM07044W04 
(3.5) 

2/24/97 


NA 


NA 


<139 


NA 


NA 


NA 


NA 


NA 


NA. 


<5,0 


FM07044W05 

(4.0) 

2/25/97 


NA 


NA 


J^V!^1,380 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 


FM07044W06 
(4,0) 

2/25/97 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044W07 
(4.0) 

2/25/97 


NA 


NA 


<691 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07044W08 
(4.0) 

2/25/97 


NA 


NA 


|fe>J'380 " 


NA 


NA 


NA 


NA 


NA 


NA 


m^ 


FM07044W09 

(3.5) 
2/25/97 


1.300 


1.800 


>i,380 . 


<0.0IS 


#3tf^ 


<0.018 


<0.018 


<0.018 


0.30 


**^ 


FM07M4Wm 

(7.0) 
2/26/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




iT^iH' ' ^^' ^"^' ^"'"*""<"' '?>'^'^'" Closure Report. Presidio o/San Francisco Califi 
vfliuesropresentexceedence of cleanup level. 



'bntia. Volumes 1 through 3. May. Shaded 



Table 11-2 

Excavation Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 









Presidio of San Francisco 
(PaQe3of3) 










Sitnipii! 

DL'sigmttlon 

(<lcptti) 

date 


Pttroleum Hydrocarbons by 
EP..V 8015 Modified (mg/kg) 


Total Petroleum 

Hydrocarbons 

by Immunoassay 

(mg/kg) 


Carcinogenic PAHs by EPA 83 to (mg/kg) 


Total PAHs by 

Immunoassay 

:( mg/kg) y. 


Diesel Range 
(C12-C24) 


Fuel Oil Rangi; 
(C:4-C36) 


anthmc^ne 


Benio(»)- 
pyrtne 


licniil(b>- 


Benzo(k^ 


Chryscue 

■■.■■■■..■'■■■■ 


■,.,;■ Tiital .::.;■: 
i^artiadgcnii :; 


FM07050T01 

(2.5) 

3/25/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07050T02 

(2.0) 

4/17/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07030T03 

(2.0) 

4/22/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07051T02 

(2.0) 
4/17/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 



^(depth) - Satnpis depth in feet below original ground surface 

''U.S. Environmental Protection Agency, 1996, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 

Washington, DC. 

'mgy'kg - tnilligrams per kilogram 

''PAHs - polycyciic aromatic hydrocarbons 

•Ts'A - not anaivEed 

checked by: C ■ P. .aI '"''''■' 



approved by: 



^ 



T 



"^■^"'i^/ 



Source: IT, 1 999, Fuel Distribution System Closure Report. Preside of San Frmchco. California. Volumes 1 through 3 May Shaded 
values represent exceedente of cleanup level. * ■'' ''"^™ 
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Table 11-3 

Stockpile Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 

Presidio of San Francisco 



Sample 
Designation 


Coilecf ion 
Date 


:;;>;: Total iPetroleum 
Hydrocarbons 
by Immunoassay 


Total PAHs" by 

Immunoassay 
(mg/kg) 


FM07046S01 


4/15/97 


<62.5 


<1.0 


FM07046S02 


4/16/97 


<62.5 


<1.0 


FM07048S01 


4/21/97 


62.5 


1,0 


FM07049S01 


4/21/97 


<62.5 


<1.0 



^g/kg - miiiigrams per kilogram 

"■PAHs - Poly eye lie Aromatie Hydroearbons 



checked bv: 



^J;r #' 



approved bv: f C^k^'^t^ — "^ " ^'^ ' 7 / 



Source: IT, 1999. Fuel Distribution System Closure Report, Presidio of San Francisco. California. Volumes I through 3. May. Shaded 
values represent exceedence of cleanup level. 
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SOIL SAMPLE RESULTS 



TABLE 4-1 
ORGANICS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 
(From Montgomery Watson, JanLjary 1995) 



BTEX (EP A 8240) 



Soil 


Depth 


TPH-Extractable 


Benzene 


Toluene 


Ettiyl benzene 


Xylene 


Borinq 


(bqs) 


(EPA 8015 -modified) 


(up/kg) 


(uq/kq) 


(ug/kg) 


(uq/kp) 




1349SB01 


1 


220Ja 


<5.0 


<1,0 


<5.0 


<5.Q 


1349SB01 


5 


1.3Ja 


<5.0 


<1.0 


<5.0 


<5,0 


1349SB01 


10 


6.5 J a 


<5.D 


<1.0 


<5.0 


<5.0 


1349SBQ1 


13 


2.2 J a 


<5.0 


<:1.0 


<S.O 


<5.0 


1349SB02 


4 


240 J 


<6.0 


<0.50 


<5.0 


<5,0 


1349SB02 


5 


7.7 J a 


<5.0 


<1.0 


<5.0 


<5.0 


1349SB02 


10 


<1.2 


■=50 


<1.0 


<5.0 


<5.0 


1349SB03 


1 


63 J a 


<5.0 


<0.50 


<5,0 


<50 


1349SB03 


5 


1.2 J a 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB03 


10 


<1.1 


<5.0 


<0,50 


<5.0 


<5.0 


1349SB03 


15 


<1.1 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB03 


20 


■=1.1 


<5,0 


<0,50 


<50 


<5.0 


1349SB04 


1 


2.3 J a 


<5.0 


<0.50 


<5.0 


-=5.0 


1349SB04 


4 


1.8 J a 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB05 


1 


980 J a 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB05 


5 


9,100 


<25 


<0.5Q 


220 


1,900 


1349SB05 


108 


6.4 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB06 


1 


64,000 J a 


<6.2 


■=0.62 


"=6,2 


<6.2 


1349SB06 


5 


13.000 


<27 


<0.54 


320 


2,000 


1349SB06 


10 


7,900 


<25 


<0.50 


220 


1,700 


1349SB06 


16.5 


<1.1 


<5.4 


<0.54 


<5.4 


<5.4 


1349SB07 


1 


170,000 J a 


<25 


<0.50 


68 


1,100 


1349SB07 


5 


3,700 


<25 


<0.50 


90 


610 


1349SB07 


10 


2,700 


<25 


<0.50 


130 


940 


1349SB07 


15 


2,500 


«25 


^O.SO 


40 


310 


1349SB08 


1 


4Ja 


<6.1 


<0.61 


<6.1 


<6.1 


1349SB0a 


4.5 


2.7 J a 


<5.8 


<0.58 


<5.8 


<5.8 


1349SB08 


10 


4Ja 


<6^ 


<0,62 


<6.2 


<6,2 


1349SB08 


16.5 


<1.1 


<5.3 


<0.53 


<5.3 


<5.3 


1349SB09 


0.5 


4,6 J a 


<5,5 


<0,55 


<5,5 


<5.5 


1349SB09 


2 


3.4 J a 


<5.5 


<0.55 


<5.5 


<55 


1349SB09 


5 


1,5Ja 


<5.3 


<0,53 


<5,3 


■=5.3 


1349SB09 


10 


<1.1 


<5.4 


<0.54 


<5.4 


<5.4 


1349SB09 


15 


<1.1 


<5.5 


<0.55 


<5.5 


<5,5 


1349SB09 


20 


2.4 J a 


<5.5 


<0.55 


<5.5 


<5.5 


1349SB10 


1 


160 J a 


<5,0 


<0.50 


<5.0 


<5.0 


1349SB1Q 


3 


1.5Ja 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB10 


5 


1,4 J a 


<5.0 


<0,50 


<5.0 


<5.0 


1349SB10 


6 


I.Ua 


<5.Q 


<0.50 


<5.0 


<5.0 


1349SB10 


10 


2.5 J a 


<5.0 


<0.50 


<5.0 


<50 


1349SB11 


1 


59,000 


<31 


<0,61 


280 


230 


1349SB11 


5 


1.900- 


<28 


<1.1 


180 


1,200 


1349SB11 


9 


2.000 


<28 


<0.56 


89 


620 



SOIL SAMPLE RESULTS 



TABLE 4-1 
■ ORGANICS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 

(From Montgomery Watson, January 1 995} 



BTEX (EP A 8240) 



Soil 


Depth 


TPH-Extractable 


Benzene 


Toluene 


Ethyl benzene 


Xylene 


Boring 


(bqs) 


(EPA 8015 -modified) 


(uQim 


(ug/k9) 


(uq/kg) 


(ug/kg) 




1349SB12 


1 


13 Ja 


<5,0 


<0.50 


<5.0 


<5.0 


1349SB12 


5 


4,000 


<500 


<0.50 


620 


8,300 


1349SB12 


10 


5,300 


<25 


<0.50 


150 


1,400 


1349SB12 


15 


3,100 


<25 


<0.50 


99 


760 


1349SB12 


20 


2.6 J a 


<5.0 


<0.50 


<5,0 


<5.0 


1349SB13 


1 


21 J a 


<5.8 


<1.2 


<5.8 


<5.8 


1349SB13 


5 


4,300 


<30 


<0.61 


250 


210 


1349SB13 


10 


1,500 


■=27 


<0.54 


72 


550 


1349SB14 


1.5 


77 J a 


<6.0 


ce.o 


<6.0 


<6.0 


1349SB14 


5 


2.8 J a 


<5.4 


<5.4 


<5.4 


<5.4 


1349SB14 


10 


17 Ja 


<5.4 


<5.4 


<5.4 


<5.4 


1349SB14 


15 


1.1Ja 


<5,3 


<5.3 


<5.3 


<5.3 


1349SB15 


1.5 


19Ja 


<5.B 


<5.8 


<5,8 


<5.8 


1349SB15 


5 


4.4 J a 


<5.4 


<5.4 


<5.4 


<5.4 


1349SB15 


10 


2.5 J a 


<5.2 


<5.2 


<5.2 


<5.2 


1349SB16 


1 


9.6 J a 


<5.6 


<5,6 


<5.6 


■=5.6 


1349SB16 


5 


<1.1 


<5.6 


<5.6 


<5,6 


7.3 


1349SB16 


10 


<1.1 


■=5.5 


<5,5 


<5.5 


<5.5 


1349SB16 


15 


<1.1 


<5.6 


<5.6 


<5.6 


<5.6 


1349SB16 


20 


1.3 J a 


<5,6 


<5.6 


<5.6 


<5.6 


1349SB17 


1 


16 J a 


<5.4 


<5.4 


<5.4 


<5,4 


1349SB17 


5 


2Ja 


<5.6 


<5.6 


<5.6 


<5.6 


1349SB17 


10 


1.9Ja 


<5.5 


<5.5 


<5.5 


<5.5 


1349SB17 


15 


I.Ua 


<5.4 


<5.4 


<5.4 


■:5.4 


1349SB17 


20 


<1.1 


<5.3 


<5.3 


<5.3 


<5.3 


1349SB18 


1 


9.5 J a 


<5.8 


<5.8 


<5.8 


<5.8 


1349SB18 


5 


2.2 J a 


<5.7 


<5.7 


<5.7 


<5.7 


1349SB18 


10 


1.3 J a 


<5.4 


<5.4 


<54 


13 


1349SB18 


15 


<1,iJa 


<5.7 


<5.7 


<5.7 


<5.7 


1349SB19 


1 


4.6 J a 


<5.4 


<5.4 


<5.4 


<5.4 


1349SB19 


5 


1.6Ja 


<5.7 


<5.7 


<5.7 


<5.7 


1349SB19 


10.5 


1.4Ja 


<5.3 


<5.3 


<5.3 


<5.3 


1349SB19 


15.5 


1.1 Ja 


<S.2 


<5.2 


<5.2 


<5.2 


1349SB20 


1.5 


leja 


<5.5 


<55 


<5,5 


<5.5 


1349SB20 


5 


1.6 J a 


<5.7 


<5.7 


<5.7 


<5,7 


1349SB20 


10 


1,3 J a 


<5.7 


<5.7 


<5.7 


<5.7 


1349SB20 


15 


1.1 Ja 


<5.6 


<5,5 


<5.5 


<5.5 


1349SB20 


20 


1.6 J a 


<5,6 


<5.6 


<5,6 


<5.6 


1349SB21 


2 


15,000 


<570 


1,100 


2,600 


20,000 


1349SB21 


5 


5,400 


<61 


130 


840 


4,600 


1349SB21 


10 


1,700- 


<55 


110 


240 


2,000 


1349SB21 


15 


1.400 


<56 


64 


150 


1,300 


1349SB21 


20 


1,300 


<55 


<55 


100 


580 


1349SB21 


26 


510 


<53 


<53 


<53 


55 


1349SB21 


30 


370 


<54 


<54 


■;54 


<54 



a Hydrocarbon pattern in the sample appears as an unknown mixture atypical of fresh diesel fuel. Quantitation is based on a diesel reference 
from n-CIO through n-C24 only. Since these data do not have a specific standard, the detected amount is considered an estimate, 
J - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the 
sample. 



Table 4-2 

SOIL SAMPLE RESULTS - METALS PRESIDIO OF SAN FRAKCISCO, BUILDING 1349 
(From Montgomery Watson, January 1995) 



SOIL 


DEITH 














METALS 














BORING 


































Arsenic 


BeryUium 


Cadmium 


Chromium 


Copper 


Iron 


I carl 


Manganese 


Mercury 


Nickel 


Selenium 


Vanadium 


Zinc 






(EPA 7060) 


(EPA M 101 


(EPAWIIO) 


(EPASOIO) 


fEPA 6010) 


<EPA60EO> 


(EPA 6010) 


(EPA 6010) 


(EPA 7,171) 


(EPA 6010) 


(EPA 7740) 


(EP/\«J10) 


(EPA 60 10) 




(bss) 


(mg/kg) 


(mg/kg) 


(mg/kg) 


(irsdis) 


(rrg/kg) 


("g*e) 


(nngftg) 


{mmti) 


(mislkg) 


(tm&tg) 


(nngiltg) 


(mS'ltg) 


(raslkg) 


1349SB01 


1 


2.7 


0.68 


<0.57 


S6 5 


33 1 


35,500 


22.8 


571 


O 11 


74.4 


<1.0 


77.4 


47.4 




3 


4.3 


0.94 


<0,55 


64 4 


141 


42,700 


23.2 


612 


<0I1 


8S.2 


<1.0 


50,2 


212 




10 


4.2 


0.65 


«0.54 


33.7 


74.2 


40,500 


18.4 


453 


<0.11 


81.8 


<I.O 


46.2 


113 




13 


6 1 


0,54 


<054 


55 


71 


SS.SOO 


159 


331 


<0.11 


104 


<I,0 


50.5 


158 


I349SB02 


4 


3 


0.4S 


i057 


110 


22.5 


31,600 


12.3 


402 


<o.n 


89,5 


<0,30 


85.5 


37 




5 


2.4 


0.27 


■:0.5S 


91.2 


15.7 


m.sflo 


8 6 


279 


<0.1l 


63,7 


<1.0 


66.7 


31.3 




10 


5.7 


Z 


<0 5S 


45.6 


84.3 


37,300 


21.2 


389 


<0.12 


96.9 


<I.O 


49.3 


133 


I349SB03 


1 


3.9 


<0.21 


•*.51 


108 


26.9 


20.500 


34,4 


409 


<0.IO 


127 


-;0.5fl 


41.8 


74.1 




5 


3 


36 


<0.56 


116 


17.4 


31,200 


14,9 


808 


<0.11 


99 


<O50 


82.5 


354 




10 


5.2 


1.5 


<0,S7 


44.3 


72 


37,200 


21.6 


196 


<0.1l 


84.5 


<a.50 


68-5 


113 




15 


13.4 


0S2 


0.63 


34.7 


74.9 


47.-I0I) 


39.9 


2,390 


<0.ll 


163 


<0.50 


58.2 


137 




20 


8.1 


0.56 


<0.54 


45.2 


761 


-17, 2m 


23.3 


326 


■iO.U 


135 


'■-n.so 


426 


135 


1349SB04 


I 


27 


0.42 


<0,S6 


120 


44 


2SM0 


123 


611 


•lO 11 


100 


■-.0.50 


72.5 


63 




4 


56 


1.4 


<0.55 


456 


146 


37.100 


1 I 6 


238 


<0 1 1 


53.3 


'.0.5O 


47 7 


191 


1349SB05 


1 


4 


0.39 


<0,5S 


116 


15.4 


32,400 


11.4 


496 


«o.ii 


74 


«0 50 


82.4 


86.S:M 




5 


6.4 


1.2 


<0,54 


26,9 


31.9 


36,300 


17.6 


88.6 


<0.!1 


41 3 


<OJU 


36.7 


■42;3jB 


10.8 


9 7 


1.8 


<056 


35 


592 


26M0O 


20 3 


133 


';0.!1 


37.7 


<0.50 


41.5 


62 7 


1349SB06 


i 


4.S J 


<i0.25 


'V.62 


77 


144 


26.70(1 


17? 


287 


<0.I2 


43.2 


<0.62 


66.9 


.-:.' 3 




5 


3.5 


065 


<054 


27.4 


35.2 


20.000 


11. J 


131 


O.ll 


31.7 


<0.54 


30.3 


5?-<.i 


10 


II 


035 


<0.50 


44,7 


22.5 


15,600 


7.6 


65.2 


<0.10 


27.9 


<0.30 


27.9 


66-1 




16 5 


6,4 


072 


<0.54 


36.5 


53.1 


35,100 


17.1 


533 


<011 


73.8 


<0.54 


59.3 


139 


I 349SS07 


1 


2.9 


•:0.23 


---0.57 


57.1 


7.i 


14,900 


36.7 


134 


<0.1( 


34 


•-0.50 


32.1 


50.5 




5, ^ 


2.7 


1.1 


<0.54 


33.9 


54.6 


33.100 


!3 


193 


<0 1 1 


55.2 


■iO.SO 


42.3 


83.5 




10 


l.S 


1-* 


<.0,S3 


31.8 


33.4 


30.000 


136 


262 


<0,H: .■ 


., ;4S,S 


<0.50 


43 


87.9 


15 


5.6 


89 


--:0.53 


324 


38.8 


30,400 


19,9 


387 


■;0.11 


65.4 


•:0.SO 


46.7 


81,5 


t349SB08 


1 


3.9 


0.24 


■a3.61 


564 


12.5 


20.100 


11 


377 


<0I2 


41.9 


■=0.61 


50,5 


37.4 




4.5 


3.8 


•-02 3 


<0 58 


86.3 


5.4 


24.400 


10.1 


377 


<0.12 


74.6 


<0.55 


64,1 


27.7 




10 


<0.62 


0.44 


<0.62 


113 


33.1 


13,000 


17.9 


17,3 


0.9 


55.7 


<0.62 


30.3 


73,3 




16.5 


4.6 


1.4 


<0.53 


54 1 


45 5 


28.400 


18 


220 


iOU 


46.6 


<053 


62.9 


73.7 


13495609 


05 


3 


0.34 


<0.55 


57 9 


30 6 


29.200 


126 


995 


-iOII 


110 


CO 5 5 


66.7 


71.9 




2 


3.6 


0.41 


<0.55 


54 3 


20 1 


27 .800 


11.6 


647 


iO.ll 


604 


<055 


71,3 


44.9 




5 


3.1 


0.21 


<053 


98 6 


13 


26.100 


13.6 


145 


<0.1I 


48.8 


<053 


75,6 


28.7 




10 


3 


06 


<054 


752 


57 6 


47.300 


12.5 


260 


iO.ll 


43.3 


■35.54 


130 


91.5 




15 


2.4 


1.9 


■=055 


57.4 


53 


42.300 


7.S 


516 


<0.I1 


69.3 


<^.55 


51,9 


90 6 




20 


106 


1.8 


<055 


45 


67.S 


33,300 


25.9 


821 


<0I1 


111 


<0.55 


53 


103 


1349SB10 


1 


4 


0.43 


■ <0.56 


92.2 


23.7 


31,100 


12.1 


1,030 


■CO.. 11 


94,3 J 


<.0 50- 


75.8 


61-8 


3 


3 


0.23 


---055 


80.1 


14.1 


24,600 


8.2 


398 


';o 11 


66 1 


<-.O.50 


62-1 


32 8 




5 


2.9 


*0.22 


<0.56 


90.9 


14 


26,000 


15,7 


361 


<o.n 


67.8 


«0.50 


66-3 


33 




6 


3 


022 


<055 


97 


12.1 


25,800 


8.5 


338 


<0.11 


65.3 


<0.50 


79:03:00 


33 9 




10 


7 


2 I 


•;0 62 


82 1 


73.9 


5S,SO0 


29.6 


240 


«:0.12 


124 


«0 50 


IIS 


121 


1349SBn 


1 


3.2 


<0.25 


«0.61 


76.9 


13.8 


23.900 


12.2 


209 


<0.12 


39,6 


<0.6t 


. «-5 


96.5 




5 


4.5 


i.2 


<0.55 


24.6 


27.6 


15,500 


9 


125 


CO. 11 


28.2- 


<U 


. 27.5 


38-9 




9 


9.3 


14 


■=056 


29 9 


49,7 


29,300 


27 


201 


<0. I[ 


40.7 


<0.56 


38 2 


67 6 


I3498B12 


1 


4.3 


0.47 


.50 37 


96.4 


17.9 


31.900 


15.4 


435 


<0.11 


63.3 


<0.30 


. . 75.3 


55.3 


5 


4.2 


1.4 


<0.55 


36.4 


36.9 


29,600 


135 


140 


<0.1i 


42.3 


<0.50 


46.7 


58 




10 


9.5 


2.3 


0.58 


48.2 


83 


44,700 


23.1 


330 


<0,1I 


62,1 


<0,30 


52.7 


74.5 




15 


12.6 


!.6 


<0.57 


40.4 


87.1 


47,200 


33.3 


465 


<0.1l 


93.5 


<0.30 


61.6 


139 




20 


3.1 


063 


<059 


117 


55 


34,100 


19,3 


469 


<o.i: 


89.6 


<0.50 


60.2 


145 


n49SB13 


1 


2,9 


to, 23 


10 ss 


87 


12,4 


23,300 


fO.l 


301 


<0.12 


49.2 


•--1.2 


66 


30.8 




S 


17.3 


17 


«0,61 


45 


73.1 


46,900 


26.9 


193 


0.95 


60.6 


•-0.6I 


95 


57 9 




10 


8.1 


1.7 


SO. 54 


25.1 


47.7 


22.500 


21.3 


. .235 


<o,u 


35,2 


•-:0.34 


37.1 


66.4 



Highlighted samples have subsequently been removed during excavation of TPH impacted soils. 



TABLE 4-3 

STATISTICAL SUMMARY OF SO!L RESULTS 

PRESIDIO OF SAN FRANCiSCO, BUILDING 1349 

{From Montgomery Watson, January, 1 995) 







Sample Statistics 


Quartile Means^ 


No. of 
Positive 
Samples 


Minimum 


Maximum 


Average 


Std. 
Deviation 


Skewness 


0-25% 


25-50% 


50-75% 


75-100% 


Arsenic 


50 


<0.62 


17.3 


5.1 


3 


1.8 


4.8 


5.2 


4.7 


5.8 


Chromium 


51 


24.6 


120 


65.7 


30 


OJ 


70 


74 


72 


45 


Copper 


51 


7.1 


146 


44 


31 


1.3 


52 


55 


30 


41 


Iron 


51 


13,000 


58,000 


31,437 


9,703 


0.5 


35,900 


31 .685 


28,123 


29,925 


Lead 


50^= 


7.6 


39.9 


18 


8 


1 


18 


17 


17 


19 


Manganese 


51 


17.3 


2,390 


414 


365 


3.4 


551 


441 


438 


208 


Nickel 


51 


27.9 


163 


70 


30 


0.9 


81 


80 


68 


48 


Vanadium 


51 


27.5 


130 


60 


21 


0.9 


70 


59 


50 


50 


Zoic 


51 


27.7 


212 


80 


43 


1.1 


86 


94 


62 


74 


TPHc 


44 


<1 


170,000 


6,976 


28,130 


5 


<1.1 


3.5 


740 


28,842 


Ethyl benzene 


15 


<5 


620 


55 


146 


1.9d 


<5.1 


<5.3 


670 


1,741 


Xylenes 


15 


<5 


8,300 


428 


1,981 


3,3d 


<5.1 


<5.3 


95 


222 



Notes: 

a Quartile means shown for metals are the average metal concenttations corresponding to the TPH quartiles. 

b Maximum concentration detected, 126 mg/kg, was not included in the calculation as explained in the text. 

C When TPH-Diesel is non-detect, TPH-Unknown is used in the calculation. 

d Skewness for ethylbenzene and xylenes would be 2.8 and 5.0, respectively if ND values were included. 



TABLE 4.4 

GRAB GROUNDWATER SAMPLE RESULTS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 

(From Montgomery Watson, January 1995) 



Sample ID 


1349SB09 


1349SB19 


Depth where groundwater was encountered^ 


34 feet bqs 


39.5 feet bgs 




Organics (ug/l) 


TPH -Extractable 


110* J 


110,000 


Benzene 


<0.5 


<5 


Toluene 


<0,5 


<5 




Ethylbenzene 


<0.5 


<5 


Xylenes 


<0.5 


50 


Metals (mg/[) 


Arsenic 


<0,005 


NA' 


Beryllium 


<0,002 


NA 


Cadmium 


<0,001 


NA 


Chromium 


1,6 


NA 


Copper 


0.012 


NA 


Iron 


31.1 


NA 


Lead 


<0.0032 


NA 


Manganese 


3.8 


NA 


Mercury 


<0.0002 


NA 


Nickel 


3.4 


NA 


Selenium 


<0.005 


NA 


Vanadium 


0.03 


NA 




Zinc 


0.066 


NA 1 



Notes: 

a Depth at which groundwater was encountered may not be the same as the 

groundwater table since recharge rates at the two soil borings were unknown. 

b The hydrocarbon pattern of this sample represents an unknown mixture of fuel 

atypical of fresh diesel fuel. Quantitation is based ona diesel reference from 

n-CIO through n-24 only. Since these data do not have a specific standard, 

the detected amount is considered an estimate 

c Not analyzed. 

J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 



TABLE 3.3 
SOIL SAMPLE ANALYTICAL RESULTS - TPH.EXTRACTABLE (TPH-E) 

BUILDING 1349 ASI 
(From Montgomery Watson, May 1996} 



Soil 


Depth 


TPH-E 


Soil 


Depth 


TPH-E 


Boring 


(ft bgs) 


(mg/l<g) 


Boring 


(ft bgs) 


(m/l<g) 


1349SB23 


5 


3.5 


1349SB26 


5 


13 




10 


3,3 




10 


3.8 




15 


1.9 




15 


1.7 




20 


<1.1 




20 


<1.2 




25 


<1.1 




25 


1.3 




30 


<1.1 




30 


1.5 




35 


<1 




34 


<1 




40 


28 




40 


1.8 




45 


27 




45 


58 




50 


49 




50 


<1.2 




58 


16 


1349SB28 


5 


7.1 


1349SB24 


5 


93 




10 


<1.2 




10 


<1.1 




15 


<1.1 




15 


<1.1 




20 


<1.1 




20 


<1.1 




25 


<1.1 




25 


<1.1 




30 


<1.1 




30 


<1.1 




35 


2.5 




35 


<1.1 




40 


1.6 




40 


<1.1 




45 


18 




45 


<1.1 




50 


120 




50 


4.1 


1349SB29 


5 


3.6 


1349SB25 





6 




10 


1.2 




5 


7.7 




15 


<2 




10 


1.8 




20 


<1.2 




15 


<1 




25 


<1.2 




20 


<1.1 




30 


<1.1 




25 


<1.1 




35 


<1.2 




30 


<1 




40 


<1.2 




35 


330 




45 


<1.1 




40 


990 


1349SB30 


5 


2,2 




45 


880 




10 


<1.3 




50 


2.5 




15 
20 
25 
30 
35 


1.8 
<1.1 
<1.1 
<1.1 
<1.1 



Notes: 

TPH-E quantified as diesel using USEPA Method 8015 Modified 

ft bgs - feet below ground surface 

mglkg - nilligrams per kilogram 



TABLE 3-5 



GROUNDWATER GRAB SAMPLE ANALYTICAL RESULTS - BTEX AND TPH-E 

BUILDING 1 349 ASI 
(From Montgomery Watson, May 1996) 



Boring 


Benzene 

(ug/L) 


Toluene 

(uq/L) 


Ethylbenzene 

(ug/L) 


Total Xylenes 

(ug/L) 


TPH-E 

(ug/L) 


1349SB22 


<0.5 


<0.5 


<0.5 


<0.5 


1,300 


1349SB23 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1 349SB24 


<0.5 


<0,5 


<0.5 


<0.5 


<50 


1349SB25 


<0.5 


<0.5 


2.9 


12 


24,000 


1349SB26 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1349SB27 


<0.5 


<0.5 


<0.5 


1.1 


4.7 


1349SB28 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1349SB29 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1349SB30 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


Phase 1 Investigation 

(August 1993) 


1349SB09 


<0.5 


<0.5 


<0.5 


<0.5 


110 1 


Phase 2 Investigation 

(February 1994) 


1349SB19 


<0.5 


<0.5 


<0.5 


50 


110 1 



Notes: 

BTEX - Benzene, toluene, ethylbenzene. xylenes using USEPA Method 8020 

ug/L - micrograms per liter 

TPH-E - Total petroleum hydrocarbons-extractable quantified as diesel u 
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Appendix D. Evaluation of OCP Properties and 
Occunence 

As discussed in Section 2 of this Building 1349 Study Area Corrective Action Plan (CAP), organochlorine 
pesticides (OCPs) have been consistently detected at relatively low (and often laboratory-qualified as estimated) 
concentrations at one monitoring well, 1349MW100. The following subsections discuss typical uses, physical 
and chemical properties of OCPs, and their relation to the observed concentrations at the Study Area. 

D.l Physical and Chemical Properties and Mobility of OCPs 

OCPs historically were developed to effectively control animal or insect pests and are highly toxic. The use of 
many OCPs in the United States has been generally discontinued since the early 1970s with the exception a few 
such as aldrin, dieldrin, chlordane, and endrin which were used for limited and specific use until the mid-to late- 
1980s. OCPs were designed to be applied to the general ground surface, either spread as a granular solid or by a 
liquid carrying agent, where it would remain for long periods of time. To achieve this goal, OCPs were 
designed to be relatively insoluble and nonvolatile, and have a strong affinity for organic carbon. Thus, OCPs 
have a tendency to be very stable in the environment and do not migrate in groundwater for significant distances 
under normal transport mechanisms. 

The properties of the OCPs which directly affect their fate in the environment include: 

• Water Solubility (Sw): Sw is the saturated concentration of the compound in water at a given 
temperature and pressure. Compounds with high S„ tend to desorb from soil and sediment, are less 
likely to volatilize from water, and are susceptible to biodegradation. 

• Henry's Law Constant (Kh): Kh is the ratio of the partial pressure of a compound in air to the 
concentration of the compound in water at a given temperature under equilibrium conditions. Kh 
indicates the relative volatility of the constituent. 

• Soil partition coefficient (Kqc): Kqc is the ratio of the adsorbed chemical per unit weight of organic 
carbon to the aqueous solute concentration. This indicates the tendency of a constituent to bind to 
particles containing organic carbon. Thus, constituents with a higher Kqc will also tend to move more 
slowly than groundwater flow as dissolved constituents will sorb onto aquifer materials. High Kqc of 
OCP constituents turns them toward sorbing to aquifer materials. 

The following table summarizes the physico-chemical properties of OCPs (Montgomery Watson, 1991). The 
physico-chemical properties of benzene, another more mobile Study Area chemical of concern (COC), is also 
included for comparison. 



Constituent 


Sw (mg/L) 


Kh (atm- 
m^/mol) 


Kqc 


Alpha-BHC 


1.63 


5.3x10"' 


1,901 


Beta-BHC 


0.24 


2.3 X 10"' 


3,573 


Gamma-BHC 


21.3 


2.5x10' 


1,901 


Chlordane 


0.056 


4.8x10' 


371,535 


DDD 


0.09 


2.2 X 10' 


239,883 


Dieldrin 


0.2 


5.8x10' 


35,481 
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Constituent 


Sw (mg/L) 


Kh (atm- 
mVmol) 


Koc 


Benzene 


1,780 


5.5x10' 


100 



As a group, the OCP constituents exhibit very low Sw and Kh. They also have very high Kqc- Thus the 
behavior of the OCP constituents would be described by their strong preference for being sorbed to aquifer 
materials and by very slow and limited migration in the dissolved phase. Relatively speaking, benzene would be 
more preferably associated with the dissolved phase and would volatilize more readily. In the environment, 
OCPs would only be expected to occur in groundwater in the immediate vicinity of a source. 

Another potential mechanism for OCP migration in groundwater is colloidal transport. However, prior studies 
completed at the Presidio indicate a general absence of OCPs sorbed to colloids or suspended solids in 
groundwater at the Study Area. As part of a separate study, split groundwater samples were collected from 
monitoring well 1349MW100. One sample was directly analyzed as collected while a duphcate was subjected 
to centrifugation to reduce the amount of suspended solids and colloids in the sample (BBL, 2004). The 
samples from well 1349MW100 were analyzed for OCPs as well as other parameters. The results of the analyses 
indicate that the concentrations of OCPs that were detected in the normal sample aliquot were generally 
marginally reduced in the centrifuged aliquot. The absence of significant reduction in concentration of OCPs in 
the centriguged aliquot indicates that OCPs were not sorbed to suspended solids or colloids. 

D.2 Data Quality and Occurrence of OC Ps at the Study Area 

The following subsections discuss analytical data quality issues that may affect observed OCP data at the Study 
Area as well as possible scenarios for the occurrence of OCPs at the Study Area. 

Analytical Data Quality Summary for OCPS at Study Area 

OCPs are quantified using U.S. Environmental Protection Agency (USEPA) SW-846 Method 8081 A, which is a 
dual-column gas chromatography method. Sample extracts are analyzed in both columns and the more 
conservative (i.e., higher) result from the two columns is the laboratory reported concentration. By method, a 
relative percent difference (RPD) of less than or equal to 40% is acceptable and the higher result is reported. 
The laboratory reporting limits (RLs) for OCPs are relatively low. The following summarizes cleanup levels 
and laboratory RLs for OCPs detected at the Study Area: 



Constituent 


Cleanup Level 

[lig/L] 


Reporting Limit [jig/L] 


8-BHC 


0.3 


0.05 


DDD 


0.15 


0.01 


DDE 


0.10 


0.01 


DDT 


010 


0.01 


Aldrin 


0.05 


0.05 


Chlordane 


0.1 


0.05 


Dieldrin 


0.5 


0.05 


Endrin 


2 


0.01 


Y-BHC (Lindane) 


0.2 


0.05 


Heptachlor 


0.01 


0.025 



Study Area cleanup levels are discussed in Section 3.2. 
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It should be noted that nearly all detections of OCPs in well 1349MW100 were laboratory qualified. The 
majority of the laboratory qualifications were either "C"-, "J+"- or "J-"- qualified (or combinations thereof). 
The descriptions of commonly observed laboratory qualifications are as follows: 

J - The analyte was positively identified; the associated numerical value is biased low due to a low surrogate 
recovery and should be considered an approximate concentration of the analyte in the sample. Data were 
qualified if the continuing calibration samples had two compounds with percent differences less than -15%. 

J + The analyte was positively identified; the associated numerical value is biased high due to a high surrogate 
recovery and should be considered an approximate concentration of the analyte in the sample. Data were 
qualified if the continuing calibration samples had two compounds with percent differences less than 

+15%. 

C Presence confirmed, but confirmation concentration differed by more than a factor of two. 

J The analyte was positively identified; the associated numerical value is an approximate concentration of 
the analyte in the sample. 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 

Of particular significance are the numerous C-qualified data observed. C-qualified data indicate that the results 
of the dual-column analysis varied by more than two times (100%) and, by method, the highest concentration is 
reported. Therefore, the lower observed column concentration was at least half of that reported. In many cases, 
C-qualified data had reported concentrations in excess of the appropriate cleanup levels for the Study Area. In 
reality, the actual concentration of a C-qualified OCP may have been lower than that reported. 

Some data quality issues observed in laboratory analysis may also be related to interferences associated with 
high turbidity in submitted groundwater samples. As noted in Section 2, the specific yield of a majority of 
Study Area wells is very low. This is true at well 1349MWI00. A review of field sampling logs indicates that 
during the seven quarterly sampling events, well 1349MWI00 was dewatered during purging and sampling at 
least three times. On several occasions following purging, the well was left for an extended period of time to 
allow groundwater to recharge the well so that sufficient sample volume could be collected (Treadwell & Rollo, 
2004). During the sampling events that required the well to recharge after dewatering, recharge took between 
approximately six hours to approximately 18 hours. In two of these cases, groundwater samples were collected 
the day after initial well purging began. Consequently, observed turbidity in the collected sample was 
sometimes relatively high (noted to be greater than >I000 NTU). Even during sampling events that took less 
than an hour to purge and sample, observed turbidity of samples was noted to be as high as 786 NTU. 

Summary of Possible Occurrence of Organochlorine Pesticides 

As described below, the occurrence of OCPs in Study Area monitoring well 1349MWI00 is inconsistent with 
water quality observed in other Study Area wells. While OCPs have been detected in four other wells located 
generally to the west of I349MW100, those detections were not repeatable and were laboratory qualified 
concentrations slightly above their detection limits. No known uses of OCPs at the Study Area were 
documented in previous SI reports or from general knowledge of Study Area or general Presidio activities. 
Presidio-wide OCP occurrences in soil and groundwater data were also evaluated, particularly for the 
Directorate of Engineering and Housing (DEH) Study Area (Dames & Moore, 1997; MACTEC, 2003; and 
Treadwell & Rollo, 2004). The DEH Study Area included a main Presidio Facility for mixing, cutting, and 
storing pesticides for general Presidio-wide application purposes. Relatively high concentrations of various 
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OCPs were detected in shallow soils (<2 feet deep) at the DEH Study Area. Despite known shallow soil 
sources, only one OCP, dieldrin, was detected once at a concentration of 0.04 micorgrams per liter (|ig/L) at one 
DEH Study Area well in 1992. 

In consideration of the above factors, several possible scenarios were developed for the occurrence of OCPs 
observed in well 1349MW100. The following summarizes some possible sources for the OCPs observed in well 
1349MW100: 



Possible Source of OCP at Study Area 


Discussion of Viability of Source Model 


General application of pesticides on ground 
surface at the Study Area. 


OCPs are consistently observed at well 
I349MWI00. Additionally, one non- 
repeatable detection of an OCP in each of four 
wells located generally to the west of well 
I349MWI00 in Former Fill Site 5 (wells 
1349MWI01, I349MWI02, I349MW03R and 
LF5GWI04) have been documented 
(Treadwell & Rollo, 2004). If general 
application of OCPs in the Study Area 
occurred, more wide-spread and persistent 
detections would be expected. Therefore, this 
possible source is unlikely. 


Undocumented "cutting" or mixing of the 
pesticides with diesel from the former 
dispenser area of the Study Area at the eastern 
edge of Washington Boulevard. 


There were two known areas in the DEH Study 
Area that were used for pesticide mixing, 
cutting, and storage. Building 269 in the DEH 
Study Area was constructed for storing and 
mixing of pesticides used at the Presidio. 
Although plausible, there has been no 
documentation or direct evidence that mixing, 
cutting, or storage of pesticides occurred at the 
Study Area. 


Elevated concentrations of OCPs in fill 
material used in former Area 2 and Area 3 
corrective action excavations. 


Fill material used for former Area 2 and Area 3 
is described as controlled density fill and clean 
sand. Soil samples for OCP analysis have 
never been collected at the Study Area, 
including no samples of the fill material. OCPs 
may have been introduced from the fill material 
to the deeper portions of the well 1349MWI00 
borehole during drilling. Migration of OCPs 
from overlying fill material to the underlying 
aquifer is unlikely given physico-chemical 
properties. 


Drilling Activities: Inadvertent introduction to 
the monitoring well borehole from improperly 
decontaminated drilling equipment. 


Drilling equipment used during the 
advancement of the well I349MWI00 borehole 
may not have been effectively decontaminated 
prior to use. OCPs may have been introduced 
into the borehole from another non-Presidio 
site. Review of field notes from well drilling 
activities, however, indicate that all drilling 
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Possible Source of OCP at Study Area 


Discussion of Viability of Source Model 




equipment and well materials were properly 
decontaminated. Therefore, potential cross- 
contamination from another site is unlikely. 



Because OCPs were not considered as a potential chemical of concern for Site Investigation (SI) purposes, no 
associated soil samples have historically been analyzed for OCPs at the Study Area. Furthermore, as part of the 
excavation activities at the telecommunications conduit to remove the petroleum-impacted soil, the soil column 
above and in the vicinity of well I349MW100 was removed to a maximum depth of 12 feet below ground 
surface (bgs) during the 1995 Army Corrective Action (IT, 1996). The excavations resulting from this 1995 
Corrective Action have been subsequently been backfilled with controlled density fill and clean sand fill. 
Therefore, investigation in the vicinity of well I349MW100 to determine if a current OCP soil source exists is 
not possible. 

Although there are several potential scenarios that could explain the occurrence of OCPs at well 1349MWI00, 
there is no clear evidence for any of them and all are based on speculation. Lacking conclusive evidence for 
any particular source scenario, the occurrence of OCPs at well 1349MWI00 is not clearly related to any 
previous Building 1349 operational activities. As discussed above, potentially impacted soils in the vicinity of 
well 1349MWI00 were excavated during the 1995 Army Corrective Action. A strategy to further evaluate the 
occurrence of OCPs and potential corrective actions is discussed in Sections 4 and 5 of this CAP. 
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Appendix E. Evaluation of Dissolved Metals 
Occunence 

As discussed in Section 2 of the CAP, arsenic (As), chromium (Cr), and nickel (Ni), have been detected in 
certain Building 1349 Study Area (Study Area) monitoring wells at concentrations that slightly exceed the 
respective groundwater cleanup levels for these constituents. Concentrations and distributions of these and 
other trace elements analyzed in groundwater samples likely reflect variations in overall hydrogeologic and 
geochemical conditions in the vicinity of the monitoring wells. 

Localized geochemical variations and resulting variations in concentrations of metals in groundwater indicate 
some influence from past Study Area activities, as well as natural variability. In particular, elevated 
concentrations of iron and shght elevations of As in well 1349MW100 reflect the development of anoxic 
conditions, due to readily degradable organic compounds associated with releases of diesel or fuel oil. 

Concentrations of trace elements, including As, Cr, and Ni, in groundwater result from a variety of geochemical 
and hydrogeologic processes and conditions. Often of fundamental importance are the concentrations of these 
constituents in the aquifer solids, since groundwater reactions with aquifer solids influence or ultimately 
determine what aqueous metal concentrations are observed. Table E-1 presents a comparison of minor and trace 
elemental compositions of various rock types and sediments from Presidio-wide background metals studies 
(EKI, 2002), with concentrations detected in soil samples collected at the Study Area. Constituent concentration 
data presented in Table E-1 are derived from results from soil boring samples 1349SB1 through 1349SB11. It is 
apparent from this table that concentrations and relative proportions of these constituents detected in soil 
samples near Building 1349 are comparable to background metals data from the Presidio, and are therefore 
unlikely to reflect enrichment from anthropogenic activities. This is further substantiated by the discussion of 
the nature and extent of metals observed in Study Area soils in Section 2.5.1 of the CAP. It should be noted that 
Presidio background metals data is only available for the four major geologic units that occur at the Presidio. 
Background metals characterization has not been performed for the secondary geologic units that occur at the 
Study Area, such as the Sheared Rock Unit and the Jurassic/Cretaceous Sedimentary Rock Unit As such. Study 
A rea metals data may be representative of these secondary geologic units 

It is also important to consider the relative magnitude of soil and aqueous phase concentrations typically 
occurring in groundwater environments and in particular those detected at the Study Area. For example, 
average As concentrations reported for soil samples from the Study Area are approximately 5 milligrams per 
kilogram (mg/kg), compared to average detected aqueous As concentrations of approximately 7 micrograms per 
liter (pg/L). At these concentrations, assuming a porosity of 0.3 for the aquifer, there are >4,000 times more As 
atoms associated with sohd phases compared to As atoms in solution. At lower porosities typical of 
unweathered fractured bedrock, there would be even more solid- phase metal atoms than in the aqueous phase. 
Consequently, transfer of a relatively minor amount (for example less than 0.1%) of As from the sohd to 
aqueous phase, in response to an even a minor change in geochemical conditions (e.g. pH, temperature. Eh, 
ionic strength), can result in a dramatic increase in dissolved As concentrations. This phenomenon, wherein 
there are many orders of magnitude more solid- phase than aqueous- phase atoms and whereby slight 
geochemical variations can cause dramatic changes in aqueous concentrations in space and time, also applies to 
other metals including Fe, Cr, and Ni, in addition to As. 

Concentrations of trace elements in groundwater and other near surface environments are controlled largely by 
reactions occurring at the surfaces of crystalline minerals and amorphous solid phases. The term "partitioning" 
is frequently used to describe the process by which constituents become distributed between aqueous and solid 
phases. Partitioning is more of a general term describing a complicated set of geochemical processes that 
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involve numerous variables that influence the element distributions between aqueous and solid phases. Some of 
the important variables include: pH; redox conditions; ionic strength; the nature and abundance of ions and 
neutral species that compete for different sorption sites on various solid phases; and the surface area of and the 
amount of sorption sites on the solid phases. 

Dissolved concentrations of As detected above the cleanup level of 10 pg/L may be a concern because of the 
toxicity of some chemical forms of As at relatively low concentrations. As occurs primarily in groundwater as 
an oxy anion, either as the pentavalent (V) arsenate ion (HnAs04^"") and/or the trivalent (III) aiserdte ion 
(HAsQ^""). The predominance of either arsenate or arserdte species is usually a function of the redox 
conditions of the aqueous environment, with arsenate dominant within aeroUc, oxidizing conditions, and 
arserdte doninant in anaerobic, reducing conditions. Significant arsenate and arserdte concentrations rray exist 
in either oxidizing or reducing conditions, however, possibly due to slow rates of redox transformations. 

Arsenate is generally considered to be less mobile in groundwater environments, which is attributed to strong 
adsorption on aquifer solids, particularly iron and manganese oxy hydroxides. Although arsenite is also 
adsorbed on aquifer solids, it has been shown to be relatively more mobile than arsenate. The increased 
mobility of arsenite probably reflects a combination of its predominance over arsenate under reducing 
conditions, combined with less iron oxhydroxides due to reduction of iron. Arsenite's enhanced mobility is 
frequently of concern because it is known to be more toxic than other forms of As. However, if reducing 
conditions are significantly strong and sulfide ion is present, then solid phase As sulfide species may form at the 
low temperatures characteristic of most groundwater environments, resulting in lower aqueous As. 

Figures E-1, E-2, and E-3 illustrate how sensitive the dissolved (aqueous) concentrations of a trace element like 
As can be to variations in important geochemical variables. Figures E-1 and E-2 describe As partitioning 
between solid and aqueous phases as a function of pH under oxic and reducing conditions, respectively. Figure 
E-3 compares how aqueous As concentrations vary with pH depending on whether oxic or reducing conditions 
exist within groundwater 

Figure E-1 illustrates how As partitions between the aqueous and solid phase (via sorption reactions) in an 
oxygenated system, while Figure E-2 applies for reducing conditions. Note that the total amount of As in the 
system does not change as pH varies. The total amount of A s in the system is assumed to be about 1 milligrams 
per liter (mg/L). By comparison, at the average soil As concentration measured at the Study Area of 5 mg/kg 
and a porosity of about 0.3, there would be about 30 mg/L total As (sohds and aqueous). This lower total As 
value is more appropriate for the partitioning example because all of the solid-phase As would not be available 
for surface exchange processes. 

Identified on the X-axis of Figure E-1 are the average pH values measured for 1349MW100 (about 6.5) and 
1349MW105 (about 7.4). Note that the aqueous As concentration is about 10 times higher due to the increased 
pH under the conditions simulated. This observation suggests that the slightly elevated dissolved As 
concentration at 1349MW105 may reflect influence from the relatively high pH at this location, although 
variations in other geochemical concentrations and conditions undoubtedly influence it as well. Factors 
contributing to the As concentrations reported, in addition to pH, may include: solid- phase As concentrations; 
sorption characteristics of the solid phases (surface area, type, and concentrations of surface- exchange sites); 
ionic strength; type and concentrations of other aqueous phases, which may compete with As for sorption sites; 
redox conditions; temperature; and of course, uncertainties associated with field sampling and laboratory 
analytical methods. 

Figure E-3 presents a comparison of predicted dissolved As concentrations versus pH for oxic and reducing 
conditions. It is clear from this Figure that reducing conditions result in enhanced concentrations of dissolved 
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As throughout the entire pH range considered as compared with oxic conditions. Such geochemical behavior is 
consistent with the slightly elevated As concentrations observed repeatedly at 1349MW100. Reducing 
conditions near this location are indicated by: 

1) the high dissolved iron concentrations (from 10 to more than 100 times higher than adjacent wells); and 

2) low sulfate concentration, indicative of sulfate reduction, which occurs only after complete elimination 
of dissolved oxygen. 

Enhanced aqueous iron concentrations favor desorption of As and higher aqueous As concentrations, due to a 
combination of: lower solid Fe oxides/hydroxides; preferential sorption of dissolved ferrous iron compared to 
As; and the observation that reduced As (arsenite) adsorbs less strongly than arsenate. Furthermore, field and 
laboratory studies have indicated that elevated alkalinity promotes higher aqueous As concentrations, due to 
preferential sorption of carbonate ions. Elevated alkalinity, which is typically a product of sulfate reduction, is 
apparent in the data for 1349MW 100. 

Although Figure E-3 illustrates that aqueous As concentrations may be enhanced in groundwater under reducing 
compared to oxic conditions. Figure E-2 shows how proportionally more As still adsorbs to solid phases 
compared to As in solution (except at pH>10). Such behavior has important implications for the fate and 
transport of As in groundwater because adsorption processes retard As migration in groundwater and serve to 
reduce aqueous As concentrations at downgradient locations. 

As geochemistry is discussed in detail because the highest As concentrations are detected slightly in excess of 
the groundwater cleanup level at monitoring well 1349MW105, located proximate to petroleum hydrocarbon 
impacts associated with Building 1349. Most of the processes and types of geochemical reactions that influence 
As geochemistry and the distribution and concentration of As in groundwater discussed above apply for the 
other metals of concern at the Study Area, including Ni and Cr. Applicability of As geochemistry to metals like 
Ni and Cr arises from the fact that the same types of geochemical reactions and processes influence their 
groundwater concentrations, although specifics of the reactions may differ. It is true that groundwater Cr 
concentrations may differ in response to redox conditions and that Cr behavior may appear to be opposite that of 
As. However, groundwater Cr (and Ni) concentrations will still result from: 

1) hydrogeochemical processes occurring between aqueous and solid phases, that are controlled largely by 

2) surface chemical reactions, which vary greatly depending on specific and general geochemical 
conditions. Surface partitioning reactions in turn are dependent upon 

3) the "natural", and if applicable, anthropogenic- influenced composition of solid phases and/or 
hydraulically upgradient groundwater. 

All in all, the variation in aqueous concentrations of these metals from one well to another is to be expected 
given the range of variability in individual constituent concentrations and overall geochemical conditions. In 
fact, it is probably more remarkable that the concentrations do not show greater variation, considering the 
numerous variables that effect the concentrations and distributions of these elements. 

Geochemical properties of elements like As and trace metals such as Ni and Cr contribute to the fate and 
transport of constituents in groundwater. It is important to consider how the geochemical behavior influences 
the migration and concentrations of constituents from source areas of impacted groundwater. 

To evaluate potential migration of As from the Study Area, specifically the area of well 1349MW100, solute 
transport modeling was performed using WinTran®, an analytical elemental groundwater modeling program 
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(ESI, 1995). For the model simulations, it was assumed that a constant source of As, with a concentration of 20 
pg/L, exists at 1349MW100. This assumed source concentration is greater than the average value of 
approximately 13 ug/L detected in groundwater samples collected historically from this well. Groundwater was 
assumed to migrate toward 1349MW03R, which is located approximately 150 feet hydraulically downgradient. 
A hydrauhc gradient of approximately 0.0067 was assumed, which is based on hydraulic head data provided in 
Figure 2-3. 

A horizontal hydraulic conductivity (Kh) value of 4.4 feet per day (ft/d) was assumed in the model. This 
corresponds to the highest Kh estimated from specific capacity data collected during purging of monitoring 
wells, despite an estimated Kh of approximately 0.7 ft/d apparent for 1349MW100. The highest Kh value was 
applied to develop a likely worst- case modehng scenario with respect to groundwater migration. Longitudinal 
and tranverse dispersivity values of 10 feet and 1 foot, respectively, are assumed. 

The model input applicable to the geochemical behavior of As is represented by the retardation factor, which is 
defined as follows: 

Rf = 1 + fb/e * Kd 

Where: 

Rf = retardation factor 

fb = bulk density 

9 = porosity 

Kd = partition coefficient. 

The partition coefficient (Kd) is defined as the ratio of the solid As concentration to the aqueous As 
concentration. For this analysis, it was derived from the solid-aqueous partitioning data presented in Figure E-2, 
which apphes to As behavior under reducing conditions. This approach is conservative in that it assumes As 
exists, and remains in, its relatively more mobile trivalent state. Values of Kd presented in Figure E-2 will vary 
as a function of pH, which at the Study Area is reported to range between about 5.6 and 8.2. 

Two values for porosity were considered, which represent likely end-members considering groundwater 
conditions in the area. A high porosity of 0.3 would correspond to weathered materials occurring near the water 
table and a lower porosity of 0.01 would correspond to values typical of fractured bedrock. A grain density of 
2.55, applicable to the mineral serpentine, was assumed in order to calculate the respective bulk densities at the 
assumed porosity values. 

Rfs, estimated from the conditions described above and the data presented in Figure E-2, range between a low of 
21 for a porosity of 0.01 at pH = 5.5 to a high of 54 for a porosity of 0.3 at pH = 7.5 and 8.0. Consistent with 
the worst- case scenario approach, the lowest value of 21 was apphed in the model. 

Figures E-4 and E-5 present results of the solute transport modeling for As under the conditions described. 
Figure E-4 applies to the high porosity simulation and Figure E-5 applies to the low porosity simulation. The 
Figures present the model- predicted As concentrations versus time at a location 150 feet hydraulically 
downgradient of monitoring well 1349MW100. Results indicate that a maximum As concentration of about 3.5 
mg/L would occur after about 9 tolO years for the low-porosity simulation and about 3.8 mg/L would occur 
after about 175 years for the high porosity situation. These results illustrate how even under the worst-case 
conditions assumed herein, significant attenuation of As concentrations is expected occur, resulting in 
concentrations below the target cleanup values. 

BLASLAND, BOUCK&LEE, INC. 

S'lT^Oi engineers, scientists, economists E-4 
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TABLE E-1 

SOIL SAMPLE RESULTS - METALS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 STUDY AREA* 
COMPARISON WITH PRESIDIO-WIDE BACKGROUND DATA** 



Element 


Building 1349 Study Area* 


Range of Detected Metals in Presidio Geologic Materials** 




Average 


Maximum 


Minimum 


Serpentinite 


Colma Formation 


Beach/Dune Sand 


Chert/Shale 


Fe 


31,800 


58,800 


14,900 


32,300 - 120,000 


7,650-3,800 


6,030-34,900 


420-46,000 


Mn 


414 


2,390 


17 


12,000-270,000 


2,430-6,500 


1,520-10,500 


4270«* 


Zn 


80 


212 


28 


17-114 


15.5-61.6 


7.45-74.3 


2.6-140 


Ni 


70 


163 


28 


686-3,950 


31.2-123 


15-82.9 


4-110 


Cu 


45 


146 


7 


11.1-64.6 


3.02-80.8 


3.11-57.2 


3.1-310 


As 


5.2 


17.3 


1.8 


0.32-4.09 


1.49-5 


1.11-5.96 


2.46-3.2 


Cr 


66 


120 


25 


493-1,680 


24-149 


17.9-142 


1.1-48.4 



values in mg/Kg 

* Results for soil borings 1349S B 1 through 1349SB11 

**Data reported in Cleanup Levels Document, Tables C-1 through C-4 (EKI, 2002) 

*** Only one sample in background data set was analyzed for Mn. 
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Figure E-2 
As Adsorption vs pH 

Total As = 1.1 mg/L; Reducing conditions 
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FIGURE E-3 
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Figure E-4 



150-fbot Travel Distance - High Porosity (0.3) 

Co = 20 ug/L; Rf = 21; Kh = 4.4 fl/d 








25 



50 



75 100 

Time (Years) 



125 



150 



175 



Figure E-5 



150-fbot Travel Distance - Low Porosity (0.01) 

Co = 20 ug/L; Rf = 21; Kh = 4.4 fl/d 
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Cost Estimates and Assumptions for 
Corrective Action Alternatives 
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Table F-1 

Summary of Estimated Costs for Corrective Action 

Building 1349 Study Area 

Presidio of San Francisco, Califomia 



RdTBdiaHJnlt 


Alteimalive 


FsHrratBd Ci^tal 

Costs'" 


EstinHted Ainual 
O&M Costs'" 


O&M Period 
(yeaxs) 


Total EstinHted 
Costs (NPV)"- 


ShanoHrSoilRU 


No Action (Table F- 2a) 


$6,000 






$e!,ooo 


Excavation and QffatE Disposal (Table F-2b) 


$428,000 






$326^000 


Ci^ping (Table F-2c) 


$271,000 


$19,000 


30 <^' 


$639,000 


Land-Use Controls (Table F-2d) 


$20,000 


$6,000 


30 "" 


$136^000 


Deep Soil RU 


No Action (Table F-2^ 


$6,000 






$et,ooo 


Excavation and Off site Disposal (Table F- 3a) 


$198,000 






$ise,ooo 


Subsurface C^ng (Table F-3b) 


$200,000 


$14,000 


30 "' 


$471,000 


TdeoonininkHlians Oxrklar Soil RU 


No Action (Table F- 2a) 


$6,000 






$6,00O 


C^jfing (Table F-4^ 


$328,000 


$19,000 


30 "' 


$ege(,ooo 


Excavation and OffsitE Disposal (Table F-4b) 


$455,000 






$455,000 


Land-Use Controls (Table F-2d) 


$20,000 


$6,000 


30 "" 


$136^000 


GroundHatErRU 


No Action (Table F-5a) 


$38,000 






$36^000 


Groimdwata: MonitDring (Table F- 5b) 


$73,000 


$110,000 
$55,000 
$6,000 


2 '*' 
1 "' 

5 '=" 


$363^000 


Land-Use Controls (Table F-5c) 


$20,000 


$6,000 


30 '=' 


$136,000 


Iinp^EmEaitation cf Preferred Alternatives 
forAllSralRUs"^' 


Excavation and Off site Disposal (Table F-7) 


$737,000 






$737,000 
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Table F-1 

Summary of Estimated Costs for Corrective Action 

Building 1349 Study Area 

Presidio of San Francisco, Califomia 







Esllnxited Ci^tal 


EstinHted Ainual 


O&M Period 


Total EstinHted 


ReirBdmllJrdt 


AltEmative 


Cnsts 


O&M Costs'" 


(yeaxs) 


Costs (NPV)"- 


IiifdeniEiitBLtiGsi of IVe£Ei:i:^ed 


EbKcavation and OEEate DispasEd (Table F-T) + 










Alteirmitives fcr All Soil KLte and 


GroundvudjEi- IVIianitxxiiig (Table F-5b) 


$810,000 


$110,000 


2 » 




Groundvudier RU 






$55,000 


1 "" 










$6,000 


30 '"' 


$l,19CtO0O 



Notes: 

Prefenecl Alternatives are higUighted. 

1. Detciiled esliiiiates for capital and aimiial operation and iiiaiiitienaiice(OSdVD cxjsts are presented in Tables F-2 tiirovigli F-5 andF-7. Individiial alternatives may have some ledundant costs depending 
on seiected remedy, such as mobilization and Remediation Con5)letLon Report 

2. Total cost is calculated using a 3. 1 i^etceot inteaest rata NPV = Net Present Value. 

3. Laixi use control (LUC) O&M period. LUCs are included for each RU, wiiere applicable, to conpare alternatives separately by RU. 

4. Groimdwater monitoring O&M peaiocL 

5. Provides cost estimate for inqalementation of prefeaied altemati^ves for all soil RUs. Assumes elirrnnation of redinidant costs, such as mobilization aixl Remediation Coirqiletion Report 

6. One LUC, over an O&M period of 30 years, is included in tlie cost estiinate for Preferred Alternatives for All Soil RUs and Groimdwater RU to account for the potential for soil to be left ir> place ^tli constituent 
corKentrations esoeeding cleaniq? leveis for unrestricted site use and restrict groundwater use until constituent ooncetitrations are belo^v drinking ^\ater cleanup levels. 
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Table F-2a 

Soil Remedial Units 

Estimated Costs Associates with No Action 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs 


Unit 1 Quantity | Unit Cost | Subtotal Total 


Capital Costs 

General Administrative Costs Is 1 $5,000 $5,000 

$5,000 


Subtotal Estimated Costs (w/contractor overhead and profit): $5,000 
Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): $5,000 
Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): $1,000 
Total Preliminary Estimated Capital Costs of Remedial Alternative: $6,000 



Notes 

1. Totals may not sum exactly because of rDunding. 

2. Derivation of unit rates is presented in Table F-6. 
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Table F-2b 

Shallow Soil Remedial Unit 

Estimated Costs Associated with Soil Excavation and Offsite Disposal 

Building 1349 StudyArea 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 


Quantits' 


1 Unit Cost 1 


Subtotal 1 


Total 


Capital Costs 












General Site Preparation 












Mobilize Contractor Equipment and Supplies to Site 


Is 


1 


123,400 


$23,400 




Erect and Maintain Perimeter Temporaiy Eence 


ft 


1000 


$12.00 


$12,000 




Decontamination Area for Personnel and Equipmen 


Is 


1 


$1,500 


$1,500 


$36,900 


Abandon Well 1349MW103 












Abandon 2-inch PVC Monitoring Wells 


ea 


1 


$1,755 


$1,755 




Dispose of Well Abandonment Residuals 


ea 


1 


$500 


$500 


$2,255 


Install Replacement Well 1349MW103R 












Mobilize contractor equipment and supplies to site 


Is 


1 


$300 


$300 




Drill and install groundwater monitoring well 


ft 


45 


$38 


$1,710 




Engineer to install the groundwater well 


day 


1 


$1,170 


$1,170 


$3,180 


Excavate Waste and Soil 












Excavate Soil, No Segregation 


cy 


810 


$4.10 


$3,321 




Collect Soil Profile Samples for Disposal (every 500 cy) 


ea 


2 


$30 


$61 




Disposal Characterization 












PAHs by USEPA Method 8270 


ea 


2 


$250 


$500 




Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, and 












Gasoline (USEPA 8015M + USEPA 3630A, silica gel 












cleanup) 


ea 


2 


$140 


$280 




OCRs (USEPA 8081) 


ea 


2 


$165 


$330 




Metals (USEPA 6000/7000) 


ea 


2 


$225 


$450 




Baclsfill Exavation 


cy 


1053 


$23.00 


$24,219 




Dispose of Nonhazardous Soil at Class 11 Facility 


ton 


1685 


$35 _ 


$58,968 


$68129 






Restoration Activities 












Replant in Historic Forest Zone 


acre 


0.1 


$58,000 _ 


$5,800 


$5,800 


Design and Construction Management Services 












Engineering 












Perform General Planning Activities 


Is 


1 


$23,400 


$23,400 




Prepare Well Abandonment LettBr Report 


Is 


1 


$5,000 


$5,000 




Prepare Remedial Design (plans and specifications) 


sheet 


6 


$7,500 


$45,000 




Bid, Award, and Negotiate Construction Contract 


Is 


1 


$29,250 _ 


$29,250 


$102,650 


Construction Observation 












Provide Resident Engineer 


wk 


2 


$5,850 


$11,700 




Provide Office Support 


wk 


2 


$2,340 


$4,680 




Provide Vehicles and Equipment 


wk 


2 


$1,521 


$3,042 




Perform Air Monitoring 


wk 


2 


$1,170 


$2,340 




Collect Soil Confirmation Samples 


ea 


41 


$30 


$1,230 




PAHs by USEPA Mettiod 8270 


ea 


41 


$250 


$10,250 




Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, and 












Gasoline (USEPA 8015M + USEPA 3630A, silica gel 












cleanup) 


ea 


41 


$140 


$5,740 




OCRs (USEPA 8081) 


ea 


41 


$165 


$6,765 




Metals (USEPA 6000/7000) 


ea 


41 


$225 


$9,225 




Perform Independent Data Validation 


ea 


41 


$41 


$1,681 




Input Analytical Results into Presidio Database 


ea 


41 


$18 


$738 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$84391 


Engineering Project Management 












9% of Design and Excavation Management Services 


Is 


9% 






$16,834 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$340,000 


Legal and Administrative Costs (assumed to he 5 percent of subtotal estimated costs w/contractor overhead an 


d profit): 




$17,000 


Subtotal Estimated Costs (wAegal and administrative costs): 










$357,000 


Contingencies (assumed to he 20 percent of subtotal estimated costs wAegal and administrative costs): 






$71,000 


Total Preliminary EsUmated CapiM Costs of Remedial Alternatives: 










$428,000 



Notes and Assumptions: 

1 . Totals may not sum exactly because of rounding. 

2. Field effort of excavation and well abandonment is estimated to be 2 weeks in duration. 

3. Table 5-1 presents the soil confirmation sampling program. 

4. Waste characterization samples will be collected approximately one per 500 cy. 

5. Assumes ttiatwell 1349MW 103 will be abandoned prior to excavation and reinstalled after backfilling. 

6. Volumes are provided in Table 5-1. 

7. Conversion factor from cy of soil to tons is 1.6. 

8. Soil volume is in-situ estimation. Backfill is estimated as 1.3 compaction factor. 

9. Derivation of the unit rates is presented in Table F-6. 
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Table F -2c 

Shallow Soil Remedial Unit 

Estimated Costs Associated with Capping 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 


1 Quantity 1 


Unit Cost 1 


Subtotal 1 


Total 


Capital Costs 












General Site Preparation 












M obilize contractor equipment and supplies to site 


Is 


1 


$23,400 


$23,400 




Erect and maintain perimeter temporary fencing 


ft 


1,000 


$12 


$12,000 




Set up decontamination area for personnel and equipment 


Is 


1 


$1,500 


$1,500 


$36,900 


Construct Cap 












Excavate and stockpile top foot of surface soil 


cy 


93 


$4 


$381 




Collect soil profile samples for disposal or reuse 


ea 


1 


$30 


$30 




TPHg,TPHd,MO 


ea 


1 


$140 


$140 




PAHs 


ea 


1 


$250 


$250 




Furnish and install geosynthentic liner 


sf 


2500 


$1 


$2,500 




Import and Place Clean Topsoil (12 inches) 


cy 


121 


$35 


$4,235 




G rade A rea 


day 


1 


$2,000 


$2,000 




Replant in Historic Forest Zone 


acre 


0.1 


$58,000 


$5,800 


$15,336 


Land Use Controls 












Allocated share to prepare LUC Master Reference Report 


Is 


1 


$5,000 


$5,000 




Prepare Site-Specific Addendum to the Land-Use Control 












M aster Reference Repo rt (A rea B ) 


Is 


1 


$10,000 


$10,000 




Add Site-Specific Land-Use Controls to Trust GIS System 


Is 


1 


$500 


$500 


$15,500 


Design and Construction Management Services 












Engineering 












Perform general planning activities 


Is 


1 


$23,400 


$23,400 




Prepare remedial design (plans and specifications) 


sheet 


6 


$7,500 


$45,000 




Bid, avfard, and negotiate construction contract 


Is 


1 


$29,250 


$29,250 




Construction Observation 












Provide resident engineer 


wk 


1 


$5,850 


$5,850 




Provide office support 


wk 


1 


$2,340 


$2,340 




Provide vehicles and equipment 


wk 


1 


$1,521 


$1,521 




Perform air monitoring 


wk 


1 


$1,170 


$1,170 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$135,531 


Engineering Project Management 












9% of Design and Construction Management Services 










$12,198 


Subtotal Estimated Costs (vi/contractor overhead and profit): 










$215,000 


Legal and Adn^inistrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 




$11,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$226,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal 


and administrative costs): 






$45,000 


Total Preliminaiy Estimated Capital Costs of Remedial Alternatives: 










$271,000 


Annual Costs 












Inspect and Repair Cap 












Perform topographic survey to monitor settling every 5 years 


Is 


1 


$161 


$161 




Conduct 5 year revievf of remedy performance 


Is 


1 


$5,850 


$5,850 




Repair damage to cover 


Is 


1 


$4,212 


$4,212 


$10,223 


Land Use Controls (Project Management/Administration) 












Annual Administrative Cost of Land-Use Controls (Area B) 


Is 


1 


$1,000 


$1,000 




Five-Y ear Review (annualized $4,000 over 30 years) 


Is 


1 


$4,000 


$4,000 


$5,000 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$15,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 




$1,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$16,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal 


and administrative costs): 






$3,000 


Total Preliminaiy Estimated Annual Costs of Remedial Alternatives: 










$19,000 



Annua/ Cost Annualized over 30 years, assumes discount rate of 3.1% 



$368,000 



Total Preliminary Estimated Costs of Remedial Alternatives; 



$639,000 



2/14/2006 



Notes 

1. Totals may not sum exactly because of rounding. 

2. Field effort for cap contiuction assumes 1 week. 

3. Costs for groundwater monitoring are included in the Groundwater RU Costs. 

4. D erivation of unit rates is presented in Table F-6. 
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Table F-2d 

Shallow Soil and Telecommunication Corridor Soil Remedial Units 

Estimatsd Costs Associatsd with Land-Use Controls 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 1 Quantity 1 Unit Cost | 


Subtotal 1 


Total 


Capital Costs 






Allocated share to prepare LUC Master Reference Report Is 1 $5,000 


$5,000 




Prepare Site- Specific Addendum to the Land- Use Control 






Master Reference Report (A reaB) Is 1 $10,000 


$10,000 




Add Site-Specific Land-Use Controls to Trust GIS System Is 1 $500 


$500 


$15,500 


Subtotal Estimated Costs (w/contractor overhead and profit): 




$16,000 


Legal arid Admiriistrative Costs (assumed to be 5 percerit of subtotal estimated costs w/corttractor overhead arid profit): 




$1,000 


Subtotal Estimated Costs (w/legal and administrative costs): 




$17,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 




$3,000 


Total Preliminary Estimated Capital Costs of Remedial Alternatives: 




$20,000 


Annual Costs 






Proj ect M anagement/A dministration 






Annual Administrative Cost of Land-Use Controls (Area B) Is 1 $1,000 


$1,000 




Five-Y ear Review (amualized $4,000 over 30 years) Is 1 $4,000 


$4,000 


$5,000 


Subtotal Estimated Costs (w/contractor overhead and profit): 




$5,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 




- 


Subtotal Estimated Costs (w/legal and administrative costs): 




$5,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 




$1,000 


Total Preliminary Estimated A nnual Costs of Remedial Alternatives: 




$6,000 



Annual CostAnnualized over 30 years, assumes discount rate of 3.1% 



$116,000 



Total Preliminary Estimated Costs of Remedial Alternatives: 

Notes 

1 . T otals may not sum exactly because of rounding. 

2 . C osts for groundwater monitoring are included in the G roundwater RU C osts. 

3. Derivation of unit rates is presented in Table F-6. 



$136,000 
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Table F-3a 

Deep Soil Remedial Unit 

Estimated Costs Associated with Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, Califomia 



Task Description 


Estimated Costs | 


Unit 1 


Quantity 


|UnitCost| 


Subtotall 


Total 


Capital Costs 












General Site Preparation 












Included in Shallow Soil Remedy 
Excavate Waste and Soil 










$0 






Excavate Soil, No Segregation 


cy 


30 


$4.10 


$123 




Collect Soil Profile Samples for Disposal (every 500 cy) 


ea 


1 


$30 


$30 




Disposal Characterization 












PAHs by USEPA Method 8270 


ea 


1 


$250 


$250 




Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, and Gasoline 












(USEPA 8015M + USEPA 3630A, silica gel cleanup) 


ea 


1 


$140 


$140 




OCPs (USEPA 8081) 


ea 


1 


$165 


$165 




Metals (USEPA 6000/7000) 


ea 


1 


$225 


$225 




Backfill Exavation 


cy 


39 


$23.00 


$897 




Dispose of Nonhazardous Soil at Class II Facility 


ton 


62 


$35 


$2,184 


$4,014 


Design and Construction Management Services 












Engineering 












Perform General Planning Activities 


Is 


1 


$23,400 


$23,400 




Prepare Remedial Design (plans and specifications) 


sheet 


6 


$7,500 


$45,000 




Bid, Award, and Negotiate Construction Contract 


Is 


1 


$29,250 


$29,250 


$97,650 


Constmction Observation 












Provide Resident Engineer 


wk 


1 


$5,850 


$5,850 




Provide Office Support 


wk 


1 


$2,340 


$2,340 




Provide Vehicles and Equipment 


wk 


1 


$1,521 


$1,521 




Perform Air Monitoring 


wk 


1 


$1,170 


$1,170 




Collect Soil Confirmation Samples 


ea 


6 


$30 


$180 




PAHs by USEPA Method 8270 


ea 


6 


$250 


$1,500 




Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, and Gasoline 












(USEPA 8015M + USEPA 3630A, silica gel cleanup) 


ea 


6 


$140 


$840 




OCPs (USEPA 8081) 


ea 


6 


$165 


$990 




Metals (USEPA 6000/7000) 


ea 


6 


$225 


$1,350 




Perform Independent Data Validation 


ea 


6 


$41 


$246 




Input A naly tical Results into Presidio Database 


ea 


6 


$18 


$108 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$43,095 


Engineering Project Management 












9% of Design and Excavation Management Services 


Is 


9% 






$12,667.05 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$157,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead 


and profit): 






$8,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$165,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 








$33,000 


Total Preliminary Estimated Capital Costs of Remedial Alternatives: 










$198,000 



Notes and Assumptions: 

1. Totals may not sum exactly because of rounding. 

2. Field effort of excavation is estimated to be 1 week in duration. 

3. Table 5-1 presents the soil confirmation sampling program. 

4. Waste characterization samples will be collected approximately one per 500 cy. 

5. Volumesare providedin Table 5-1. 

6. Conversion factor from cy of soil to tons is 1.6. 

7. Soil volume is in-situ estimation. Backfill is estimated as 1.3 compaction factor. 

8. Cost estimate assumes Shallow Soil RU remedy is excavation and offsite disposal. 

9. Assumes well 1349MW103 will be abandoned and replaced in shallow RU remedy. 

10. Derivation of the unit rates is presented in Table F-6. 
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Table F-3b 

Deep Soil Remedial Unit 

Estimated Costs Associated with Subsurface Capping 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 



Estimated Costs 



Unit I Quantity 



Unit Cost Subtotal 



Total 



C apital C osts 

General Site Preparation 

Included in Shallow Soil Remedy 
Construct Cap 

Furnish and install geosynthentic liner 

Land Use Controls 

Allocated share to prepare LUC Master Reference Report 
Prepare Site-Specific Addendum to the Land-Use Control 

Master Reference Report (Area B) 
Add Site- Specific Land-Use Controls to Trust CIS System 

Design and Construction Management Services 
Engineering 

Perform general planning activities 

Prepare remedial design (plans and specifications) 

Bid, award, and negotiate construction contract 
Construction Observation 

Provide resident engineer 

Provide office support 

Provide vehicles and equipment 

Perform air monitoring 

Prepare Remediation Completion Report 



Engineering FiDJect Management 

9% of Design and Construction Management Services 



Is 
Is 



100 



$1 



$1,500 



$5,000 

$10,000 
$500 



$5,000 

$10,000 
$500 



Is 


1 


$23,400 


$23,400 


sheet 


6 


$7,500 


$45,000 


Is 


1 


$29,250 


$29,250 


wk 


0.5 


$5,850 


$2,925 


wk 


0.5 


$2,340 


$1,170 


wk 


0.5 


$1,521 


$761 


wk 


0.5 


$1,170 


$585 


Is 


1 


$27,000 


$27,000 



$0 



$1,500 



$15,500 



$130,091 



$11,708 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs wAegal and administrative costs): 

Total Preliminaty Estimated Capital Costs of Remedial Alternatives: 



$159,000 

$8,000 

$167,000 

$33,000 

$200,000 



Annual Costs 

Inspect and Repair Cap 

Perform topographic survey to monitor settling every 5 yeai3 
Conduct 5 year review of remedy performance 

Land Use Controls (Project Management/Administration) 
Annual Administrative Cost of Land-Use Controls (Area B) 
Five-Y ear Review (annualized $4,000 over 30 years) 



Is 
Is 



Is 

Is 



$161 
$5,850 



$161 
$5,850 



$1,000 
$4,000 



$1,000 
$4,000 



$6,011 



$5,000 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/Iegal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs wAegal and administrative costs): 

Total Preliminarii Estimated Annual Costs of Remedial Alternatives: 



$11,000 
$1,000 

$12,000 
$2,000 

$14,000 



Annua/ CostAnnualized over 30 years, assumes discount rate of 3.1% 



$271,000 



Total Preliminary/ Estimated Costs of Remedial Alternatives: 

Notes 

1. Totals may not sum exactly because of rounding. 

2. Field effort for cap construction is estimated to be 1 week in duration. 

3. Costs for groundwater monitoring are included in the Groundwater RU Costs. 

4. Assumes shallow soil RU remedy is excavation and offsite disposal. 

5. Derivation of unit rates is presented in Table F-6. 



$471,000 
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Table F-4a 

Telecommunications Corridor Soil Remedial Unit 

Estimated Costs Associated with Capping 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 


Quantity 


UnitCostI 


Subtotal 1 


Total 


Capital Costs 












General Site Preparation 












Mobilize contractor equipment and supplies to site 


Is 


1 


$23,400 


$23,400 




Erect and maintain perimeter temporary fencing 


ft 


1,000 


$12 


$12,000 




Setup decontamination area for personnel and equipment 


Is 


1 


$1,500_ 


$1,500 


$36,900 


Construct Cap 












Excavate and stockpile top foot of surface soil 


cy 


380 


$4.10 


$1,558 




Collect soil profile samples for disposal or reuse 


ea 


1 


$30 


$30 




TPHg, TPHd, MO 


ea 


1 


$140 


$140 




PAHs 


ea 


1 


$250 


$250 




Furnish and install geosynthentic liner 


sf 


700 


$1 


$1,500 




Import and Place Clean Topsoil (12 inches) 


cy 


494 


$35 


$17,290 




Replant in Historic Forest Zone 


acre 


0.03 


$58,000 


$1,740 


$59,408 


Land Use Controls 












Allocated share to prepare LUC Master Reference Report 


Is 


1 


$5,000 


$5,000 




Prepare Site-Specific Addendum to the Land-Use Control 












Master Reference Report (Area B) 


Is 


1 


$10,000 


$10,000 




Add Site-Specific Land-Use Controls to Trust CIS System 


Is 


1 


$500 


$500 


$15,500 


Design and Construction Management Services 












Engineering 












Perform general planning activities 


Is 


1 


$23,400 


$23,400 




Prepare remedial design (plans and specifications) 


sheet 


6 


$7,500 


$45,000 




Bid, award, and negotiate construction contract 


Is 


1 


$29,250 


$29,250 




Construction Observation 












Provide resident engineer 


wk 


1 


$5,850 


$5,850 




Provide office support 


wk 


1 


$2,340 


$2,340 




Provide vehicles and equipment 


wk 


1 


$1,521 


$1,521 




Perform air monitoring 


wk 


1 


$1,170 


$1,170 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$135,531 


Engineering Project Management 












9% of Design and Construction Management Services 










$12,198 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$260,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead 


and profit): 




$13,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$273,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 






$55,000 


Total Preliminar]/ Estimated Capital Costs of Remedial Alternatives: 










$328,000 
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Table F-4a 

Telecommunications Corridor Soil Remedial Unit 

Estimated Costs Associated with Capping 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 


Quantity 


UnitCostI S 


subtotal 


Total 


Annual Costs 












Inspect and Repair Cap 












Perform topographic survey to monitor settling every 5 years 


Is 


1 


$161.00 


$161 




Conduct 5 year review of remedy performance 


Is 


1 


$5,850.00 


$5,850 




Repair damage to cover 


Is 


1 


$4,212.00 


$4,212 


$10,223 


Land Use Controls (Project Management/Administration) 












Annual Administrative Cost of Land-Use Controls (Area B) 


Is 


1 


$1,000 


$1,000 




Five-Y ear Review (annualized $2,000 over 30 years) 


Is 


1 


$4,000 


$4,000 


$5,000 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$15,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead 


and profit): 




$1,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$16,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 






$3,000 


Total Preliminary Estimated Annual Costs of Remedial Alternatives: 










$19,000 


Annual Cost Annualized over 30 years, assumes discount rate of 3.1% 










$368,000 



Total Preliminary Estimated Costs of Remedial Alternatives: 

Notes 

1. Totals may not sum exactly because of rounding. 

2. Field effort for cap construction is estimated for 1 week in duration. 

3. Costs for groundwater monitoring are included in the Groundwater RU Costs. 

4. Derivation of unitrates is presented in Table F-6. 



$696,000 
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Table F-4b 

Telecommunications Corridor Remedial Unit 

Estimated Costs Associated with Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 


1 Quantity 


UnitCostI 


Subtotal] 


Total 


Capital Costs 












General Site Preparation 












Mobilize Contractor Equipment and Supplies to Site 


Is 


1 


$23,400 


$23,400 




Erect and Maintain Perimeter Temporary Fence 


ft 


1000 


$12.00 


$12,000 




Decontamination Area for Personnel and Equipment 


Is 


1 


$1,500 _ 


$1,500 


$36,900 


Excavate Waste and Soil 












Reroute Telecommunications Conduit 


Is 


1 


$60,000 


$60,000 




Excavate Soil, No Segregation 


cy 


570 


$4.10 


$2,337 




Collect Soil Profile Samples for Disposal (every 500 cy) 


ea 


2 


$30 


$61 




Disposal Characterization 












PAHs by USEPA Method 8270 


ea 


2 


$250 


$500 




Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, 












and Gasohne (USEPA 8015M + USEPA 3630A, silica gel 












cleanup) 


ea 


2 


$140 


$280 




OCPs (USEPA 8081) 


ea 


2 


$165 


$330 




Metals (USEPA 6000/7000) 


ea 


2 


$225 


$450 




Backfill Exavation 


cy 


741 


$23 


$17,043 




Dispose of Nonhazardous Soil at Class II Facility 


ton 


1,186 


$35 


$41,496 




Replant in Historic Forest Zone 


acre 


0.03 


$58,000 _ 


$1,740 


$124,237 


Abandon Well 1349MW100 












Abandon 2-inch PVC Monitoring Wells 


ea 


1 


$1,755 


$1,755 




Dispose of Well Abandonment Residuals 


ea 


1 


$500 


$500 


$2,255 


Install Replacement Well 1349MW100R 












Mobilize contractor equipment and supplies to site 


Is 


1 


$300 


$300 




Drill and install groundwater monitoring well 


ft 


45 


$38 


$1,710 




Engineer to install the groundwater well 


day 


1 


$1,170 


$1,170 


$3,180 


Design and Construction Management Services 












Engineering 












Perform General Planning Activities 


Is 


1 


$23,400 


$23,400 




Prepare Remedial Design (plans and specifications) 


sheet 


6 


$7,500 


$45,000 




Bid, Award, and Negotiate Construction Contract 


Is 


1 


$29,250 


$29,250 


$97,650 


Design and Construction Management Services for Well abandonment 












Engineering/Project Management/Office Support 


day 


1 


$500 


$500 




Construction Observation and Coordination 


day 


1 


$1,000 


$1,000 




Prepare Well Abandonment Letter Report 


Is 


1 


$5,000 


$5,000 


$6,500 
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Table F-4b 

Telecommunications Corridor Remedial Unit 

Estimated Costs Associated with Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 


QuantitN 


UnitCostI 


Subtotal] 


Total 


Construction Observation 












Provide Resident Engineer 


wk 


2 


$5,850 


$11,700 




Provide Office Support 


wk 


2 


$2,340 


$4,680 




Provide Vehicles and Equipment 


wk 


2 


$1,521 


$3,042 




Perform Air Monitoring 


wk 


2 


$1,170 


$2,340 




Collect Soil Confirmation Samples 


ea 


29 


$30 


$870 




PAHs by USEPA Mettiod 8270 


ea 


29 


$250 


$7,250 




Total Petioleum Hydrocarbons as Diesel Fuel, Fuel Oil, 












and Gasoline (USEPA 8015M + USEPA 3630A, silica gel 












cleanup) 


ea 


29 


$140 


$4,060 




OCPs (USEPA 8081) 


ea 


29 


$165 


$4,785 




Metals (USEPA 6000/7000) 


ea 


29 


$225 


$6,525 




Perform Independent Data Validation 


ea 


29 


$41 


$1,189 




Input Analytical Results into Presidio Database 


ea 


29 


$18 


$522 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$73,963 


Engineering Project Management 












9% of Design and Excavation Management Services 


Is 


9% 






$16,030.17 


SubtotaJ Estimated Costs (w/conti-actor overhead and profit): 










$361,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 




$18,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$379,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrati 


ve costs): 






$76,000 


Total Preliminaiy Estimated Capital Costs of Remedial Alternatives: 










$455,000 



Notes and Assumptions; 

1. Totals may not sum exactiy because of rounding. 

2. Field effort of excavation and well abandonment is estimated to be 2 weeks in duration. 

3. Table 5-1 presents the soil confirmation sampling program. 

4. Waste characterization samples will be collected approximately one per 500 cy. 

5. Costs based on assumption that soils will be excavated to a minimum of 1 6 feet bgs. Attempts will be made to excavate deeper to address soil 
impacts at greater deptiis and above groundwater. Costs for additional excavation and disposal are expected to be minimal and within the order of 
magnitude of costs presented. 

6. Volumes are provided in Table 5-1. 

7. Conversion factor from cy of soil to tons is 1.6. 

8. Soil volume is in-situ estimation. Backfill is estiated as 1 .3 compaction factor. 

9. Derivation of tiie unit rates is presented in Table F-6. 
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Table F-5a 

Groundwater Remedial Unit 

Estimated Costs Associated with No Action 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 




Unit 


1 Quantity 


Unit Cost 1 


Subtotal 


Total 


Capital Costs 












Abandon WbIIs 












Abandon Groundwater Monitoring well (9 wells) 












Abandon 2-incli PVC Monitoring Wells 


ea 


9 


$1,755 


$15,795 




Dispose of Well Abandonment Residuals 


ea 


9 


$500 


$4,500 


$20,295 


Design and Constniction Management Services 












Engineering/Project ManagementyOffice Support 


day 


3 


$500 


$1,500 




Constniction Observation and Coordination 


day 


3 


$1,000 


$3,000 




Prepare Well Abandonment Letter Report 


Is 


1 


$5,000 


$5,000 


$9,500 




Subtotal Estimated Costs (w/contractor overhead and profit): 










$30,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal 


estimated costs w/contractor overhead and profit): 




$2,000 


Subtotal Estimated Costs (w/legal and administrative costs): 










$32,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs 


w/legal 


and administrative costs 


; 




$6,000 


Total Preliminary Estimated Capital Costs of Remedial Alternative 










$38,000 



Notes 

1. Totals may not sum exactly because of rounding. 

2. Derivation of unit rates is presented in Table F-6. 
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Table F-5b 

Groundwater Remedial Unit 

Estimated Costs Associated with Groundwater Monitoring 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 



Estimated Costs 



Unit I Quantity | 



Unit Cost 



Subtotal 



Total 



Capital Costs 

Install Wells 1349MW106 and 1349MW107 

Mobilize contractor equipment and supplies to site 
Drill and install groundwater monitoring well 
Engineer to install the groundwater well 

Abandon Wells at the Completion of G roundwater Monitoring 

Abandon Groundwater Monitoring well (11 wells) 
Abandon 2-incli PVC Monitoring Wells 
Dispose of Well Abandonment Residuals 

Design and Construction Management Services 
Engineering/Project Management/Office Support 
Construction Observation and Coordination 
Prepare Well Abandonment Letter Report 

Land Use Controls 

Allocated share to prepare LUC Master Reference Report 
Prepare Site- Specific Addendum to the Land-Use Control 

Master Reference Report (Area B) 
Add Site- Specific Land-Use Controls to Trust CIS System 



day 
ft 
day 



2 

90 
2 



$300 

$38 

$1,170 



ea 


11 


ea 


11 


day 


4 


day 


4 


Is 


1 



$1,755 
$500 



Is 
Is 



$5,000 

$10,000 
$500 



$600 
$3,420 
$2,340 



$19,305 
$5,500 



$500 


$2,000 


$1,000 


$4,000 


$5,000 


$5,000 



$5,000 

$10,000 
$500 



$6,360 



$24,805 



$11,000 



$15,500 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminaiy Estimated Capital Costs of Remedial Alternative: 



$58,000 
$3,000 
$61,000 
$12,000 
$73,000 



Annual Costs (Years 1-2) 
G roundwater Remedial Unit 

Conduct Groundwater Monitoring (Quarterly; 7 existing wells, 2 new wells, and 2 new replacement wells) 
Sample Wells (11 wells andl duphcate sample per event) 
Dispose of Groundwater Sampling Residuals 
Analyze Groundwater Samples from Wells 

G eneral Water Quality Parameters 

Volatile Organic Compounds (USEPA Method 8260B) 

Polycychc Aromatic Hydrocarbons (USEPA Method 8270C) 

Organochlorine Pesticides (USEPA Method 8081) 

Total Petroleum Hydrocarijons as Gasoline, as Diesel Fuel, and as 

Motor Oil (USEPA 8015 + USEPA 3630A, sihcagel cleanup) 

Metals (USEPA Method 6010/7000) 
Perform Independent Data Validation 
Input Analytical Results into Presidio Database 
Prepare Semi-Annual Monitoring Reports 



ea 


48 


event 


4 


ea 


48 


ea 


48 


ea 


48 


ea 


48 


ea 


48 


ea 


48 


ea 


48 


ea 


48 


Is 


2 



$263 


$12,624 




$500 


$2,000 




$205 


$9,840 




$250 


$12,000 




$250 


$12,000 




$165 


$7,920 




$140 


$6,720 




$225 


$10,800 




$41 


$1,968 




$18 


$864 




$5,850 


$11,700 


$88,436 






$88,000 






$4,000 






$92,000 






$18,000 






$110,000 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminary Estimated Annual Costs of Remedial Alternative: 



A nnual Cost Annualized over 2 years, assumes discount rate of 3.1% 



$210,000 
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Table F-5b 

Groundwater Remedial Unit 

Estimated Costs Associated with Groundwater Monitoring 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 



Estimated Costs 



Unit I Quantity | 



Unit Cost 



Subtotal 



Total 



Annual Costs (Year 3) 

G roundwater Remedial Unit 

Conduct Groundwater Monitoring (Semi-Annual; 7 existing wells, 2 new wells, and 2 new replacement wells) 
Sample Wells (11 wells and 1 duplicate sample per event) 
Dispose of Groundwater Sampling Residuals 
Analyze Grsundwater Samples from Wells 

G eneral Water Quality Parameters 

Volatile Organic Compounds (USEPA Method 8260B) 

Polycyclic Aromatic Hydrocarbons (USEPA Method 8270C) 

Organochlorine Pesticides (USEPA Method 8081) 

Total Petrsleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 

Motor Oil (USEPA 8015 + USEPA 3630A, silica gel cleanup) 

Metals (USEPA Method 6010/7000) 
Perform Independent Data Validation 
Input Analytical Results into Presidio Database 
Prepare Semi-Annual Monitoring Reports 



ea 


24 


event 


2 


ea 


24 


ea 


24 


ea 


24 


ea 


24 


ea 


24 


ea 


24 


ea 


24 


ea 


24 


Is 


1 



$263 


$6,312 




$500 


$1,000 




$205 


$4,920 




$250 


$6,000 




$250 


$6,000 




$165 


$3,960 




$140 


$3,360 




$225 


$5,400 




$41 


$984 




$18 


$432 




$5,850 


$5,850 


$44,218 






$44,000 






$2,000 






$46,000 






$9,000 






$55,000 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminaiy Estimated Annual Costs of Remedial Alternative: 



A nnual Cost Annualized over 1 year, assumes discount rate of 3.1% 



$53,000 



Annual Costs (Years 1-5) 

Land Use Controls (Project Management/Administration) 
Annual Administrative Cost of Land-Use Controls (Area B) 
Five-Y ear Review (annualized $4,000 over 5 years) 



Is 
Is 



$1,000 
$4,000 



$1,000 
$4,000 



$5,000 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminary Estimated Annual Costs of Remedial Alternative: 



$5,000 

$5,000 
$1,000 
$6,000 



Annual Cost Annualized over 5 years, assumes discount rate of 3.1% 



$27,000 



Total Preliminary Estimated Costs of Remedial A Iternative: 

^ - Groundwata: RU wiU sanple aU listing mDnitDiing wdls and the two newdy-instaUed mDnitoring wdls. 

This includes the groundwater monitoiing necessary for Shallow Soil RU, Deep Soil RU, and Tdecommunications RU. 



$363,000 



Notes 

1. Totals may not sum ffiactly because of rounding. 

2 . A total of 1 1 wells are included in the groundwater monitoring program: 7 existing wells, 2 new wells, and 2 new replacement wells. C osts for installation of the 2 new 
replacement wells are included under the Shallow Soil and Telecommunications Corridor Remedial Unit costs (Tablse F-2b and F-4b). 

3. Assumes 2 year costs based on quarterly sanphng and an additional 1 year cost based on semi- annual sanphng as a minimum estimate 

4. Assumes two days to install new weUs and four days to abandon wdls. 

5. Daivation of unit rates is piesaited in Table F- 6. 
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Table F-5c 

Groundwater Remedial Unit 

Estimated Costs Associated with Land-Use Control 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 1 Quantity 1 Unit Cost | 


Subtotal 1 


Total 


Capital Costs 






Allocated share to prepare LUC Master Reference Report Is 1 $5,000 


$5,000 




Prepare Site- Specific Addendum to the Land-Use Control 






Master Reference Report (A reaB) Is 1 $10,000 


$10,000 




Add Site-Specific Land-Use Controls to Trust GIS System Is 1 $500 


$500 


$15,500 


Subtotal Estimated Costs (w/contractor overhead and profit): 




$16,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 




$1,000 


Subtotal Estimated Costs (wflegal and administrative costs): 




$16,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 




$3,000 


Total Preliminary Estimated Capital Costs of Remedial Alternatives: 




$20,000 


Annual Costs 






Project Management/Administration 






Annual Administrative Cost of Land-Use Controls (Area B) Is 1 $1,000 


$1,000 




Five-Y ear Review (annualized $4,000 over 30 years) Is 1 $4,000 


$4,000 


$5,000 


Subtotal Estimated Costs (w/contractor overhead and profit): 




$5,000 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 




- 


Subtotal Estimated Costs (w/legal and administrative costs): 




$5,000 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 




$1,000 


Total Preliminary Estimated Annual Costs of Remedial Alternatives: 




$6,000 


Annual Cost Annualized over 30 years, assumes discount rate of 3.1% 




$116,000 



Total Preliminary Estimated Costs of Remedial Alternatives: 



$136,000 



Notes 

1. Totals may not sum exactly because of rounding. 

2. Derivation of unit rates is presented in Table F-6. 



2/14/2006 
00152822AppendixF.xls 



Page 1 of 1 



Table F-6 

Derivation of Unit Rates 

Building 1349 Study Area 

Presidio of San Francisco, California 



Ta^Desdipticn 


IMt 


lMtCost2000 
ddlars 


IMt Cost 
;j«l(RdcJ]are 


ScmxE 


CAPITAL COSTS 










General Site Preparation 










Mobilize contractor equipment and supplies to site 


Is 


$20,000 


$23,400 


Table E-3, Main Installation Sites FS, Frier & 
Kalinowski, Inc, March 2003 (FKI). 


Mobilize contractor equipment and supplies to misc. site 


Is 


$1,000 


$1,170 


FKI, assumes backhoe for excavation < 1,000 cy. 


Erect and maintain perimeter temporary fence 


ft 


$10.00 


$12 


FKI 


Provide Personnel Protective Equipment (PPE) 


Is 




$2,000 


Blasland, Bouck and Lee (BBL) 


Decontamination area for personnel and equipment 


Is 




$1,500 


BBL 


Excavate Waste and Soil 










Excavate soil no segregation 


cu 


$3.50 


$4.10 


FKI, assumes 3 yard bucket, cost may increase with 
smaller volumes 


Collect soil profile samples for disposal 


ea 


$26 


$30.42 


FKI 


Disposal characterization 










Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 


ea 




$140 


Curtis & Tompkins (C&T) 


MotorOil (EPA 8015M +EPA 3630A, silica gel cleanup) 










Polycyclic Aromatic Hydrocarbons (EPA Method 8270) 


ea 




$250 


C&T 


B ackfill Excavation 


cy 


$20 


$23 


FKI, import, place and compact 


Dispose of non- hazardous soil at Class II facility 


ton 


$35 


$41 


Presidio Trust (Trust) 


Import and place 1 foot topsoil layer 


cy 


$30 


$35 


FKI 


Restoration Activities 










Replant in Historic Forest Zone 


acre 




$58,000 


Trust 


Hydroseed 


acre 


$1,200 


$1,404 


FKI 


Abandon Existing GroundwaterMonitoring Wells 










Abandon 2-inch PVC monitoring vifells 


ea 


$1,500 


$1,755 


FKI 


Dispose of well abandonment residuals 


ea 




$500 


BBL Subcontractor 


Capping 










General Site Preparation 










Erect and maintain perimeter temporary fencing 


ft 


$10.00 


$12 


FKI 


Decontamination area for personnel and equipment 


Is 




$1,500 


BBL 


Construct Cap 










Mobilize contractor equipment and supplies to site 


Is 


$5,000 


$5,850 


FKI 


Furnish and install geosynthentic liner 


sf 


$0.65 


$1 


FKI, $1500 minimum (BBL) 


Import and Place Clean Topsoil (12 inches) 


cy 


$30 


$35 


FKI 


Installation of one groundvifater monitoring vifell 










Mobilize contractor equipment and supplies to site 


day 




$300 


BBL subcontractor 


Drill and install groundwater monitoring well 


ft 




$38 


BBL subcontractor 


Engineer to install the groundwater well 


day 


$1,000 


$1,170 


FKI 


Implement Land Use Controls 










Allocated share to prepare Presidio LUC Master Reference Report 


Is 




$5,000 


Trust 


Prepare Site- Specific Addendum to LUCMRR 


Is 




$10,000 


Trust 


Add Site-Specific Land Use Controls to Trust GIS System 


Is 




$500 


Trust 


Design and Construction Management Services 










Engineering 










Engineering/Project ManagementyOff ice Support 


day 




$500.00 


BBL, assumes engineer 1/2 day in office 


Construction Observation and Coordination 


day 




$1,000.00 


BBL 


Prepare Well Abandonment Letter Report 


Is 




$5,000.00 


BBL 


Perform general planning activities 


Is 


$20,000 


$23,400 


FKI 


Prepare Remedial Design (plans and specifications) 


Is 


$75,000 


$87,750 


FKI 


Prepare Remedial Design (plans and specifications) 


sheet 


$7,500 


$8,775 


FKI 


B id, award, and negotiate construction contract 


Is 


$25,000 


$29,250 


FKI 


General Administrative Costs 


Is 




$5,000 


BBL 


Construction Observation 










Provide resident engineer 


wk 


$5,000 


$5,850 


FKI assumes $100/hour, 10 hr/day, 5 days/wk 


Provide office support 


wk 


$2,000 


$2,340 


FKI, assumes $100/hour, 4 hr/day, 5 days/wk 


Provide vehicles and equipment (including PPE) 


wk 


$1,300 


$1,521 


FKI, assumes vehicle, field supplies, photographs, 
OVM, Health and Safety Equipment 


Perform air monitoring 


wk 


$1,000 


$1,170 


FKI 
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Table F-6 

Derivation of Unit Rates 

Building 1349 Study Area 

Presidio of San Francisco, California 



Ta^Desdipticn 


IMt 


lMtCost2000 
ddlars 


IMt Cost 
;j«l(RdcJ]are 


ScmxE 


Confirmation Soil Sampling 










Collect soil confirmation samples, surface 


ea 


$26 


$30 


EKI 


Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 


ea 




$140 


C&T 


MotorOil (EPA 8015M +EPA 3630A, silica gel cleanup) 










Organochlorine Pesticides (EPA 8081) 


ea 




$165 


C&T 


Metals (EPA 6000/7000 series) 


ea 




$225 


C&T 


Polycyclic aromatic hydrocarbons (EPA Method 8270) 


ea 




$250 


C&T 


PrBpare Remediation Completion report 


Is 




$27,000 


BEL 


Engineering Project Management 










9% of Design and Excavation 


Is 


9% 




EKI 


ANNUAL CXDSIS 










Conduct G roundwater M onitoring 










Sample wells 


ea 


$225 


$263 


EKI 


Dispose of groundwater sampling residuals 


Is 




$500 


BBL Subcontractor 


Analyze groundwater samples from wells 










General Water Quality Parameters 


ea 


$175 


$205 


C&T 


Metals (EPA Method 6010/7000 Series) 


ea 




$225 


C&T 


Volatile Organic Compounds (EPA Method 8260B) 


ea 




$250 


C&T 


Polycyclic Aromatic Hydrocarbons (EPA Method 8270) 


ea 




$250 


C&T 


Organochlorine Pesticides (EPA Method 8081) 


ea 




$165 


C&T 


Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 


ea 




$140 


C&T 


MotorOil (EPA 8015M+ EPA 3630A, silica gel cleanup) 










Perform independent data validation 


ea 


$35 


$41 


EKI 


Input analytical results into Presidio database 


ea 


$15 


$18 


EKI 


Prepare Semi-Annual Monitoring Reports 


ea 


$5,000 


$5,850 


EKI (assume letter-report) 


Land-Use Controls (30 year^) 










Annual Administrative Cost of Land-Use Controls (Area B) 


Is 




$1,000 


Trust 


Five-Y ear Review (annualized $4,000 over 30 years) 


Is 




$4,000 


Trast 


Capping 










Perform topogrBphic survey to monitor settling every 5 years 


Is 




$161.00 


BBL, assumes $800/day, annual cost at $161 


Conduct 5 year review of remedy performance 


Is 


$5,000.00 


$5,850.00 


EKI, assumes $25,000 to prepare report, annual cost of 
$5,000 


Repair damage to cover 


Is 


$3,600.00 


$4,212.00 





Notes: 

Costs were originally developed in July 2000 primarily from estimates and quotations provided by 

contractors and vendors and EKI's project team's experience on similar projects in the Bay Area. 

These costs were provided in the 2003 Feasibility Study (FS) for the Main Installation Sites. 

Unit rates from the FS are show in 2000 dollar? and have been updated to current dollars using cost index 

factors calculated in the Engineer News Record (ENR). The ENR update factor (117% for July 2000 to February 2005) 

was applied to the unit rates in order to use them with other 2005 unit rates to prepare cost estimates. 

Additional Costs provided in 2005 dollars by BBL and BBL subcontractors. 
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Table F-7 

All Soil Remedial Units 

Estimated Costs Associated with Implementation of Preferred Alternatives 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 



Estimated Costs 



Unit I Quantity I Unite ost| Subtotal 



Total 



C apital C osts 

Shallow Soil RU, Deep Soil RU, Telecommunications RU-Excavation and Offsite Disposal 

General Site Preparation 

Mobilize Contractor Equipment and Supplies to Site Is 1 

Erect and Maintain Perimeter Temporary Eence ft 1000 

Decontamination area for personel and equipment Is 1 



Abandon Well 1349MW103 and 1349MW100 
Abandon 2-inch PVC Monitoring Wells 
Dispose of Well Abandonment Residuals 

Install ReplacementWell 1349MW103R and 1349MW100R 
Mobilize contractor equipment and supplies to site 
Drill and install groundwater monitoring well 
Engineer to install the groundwater well 

Excavate Waste and Soil 

Reroute Telecommunications Condiut 

Excavate Soil, No Segregation 

Collect Soil Profile Samples for Disposal (every 500 cy) 

Disposal Characterization 

PAHs by USEPA Method 8081/8082 
and Gasoline {USEPA 801 5M + USEPA 3630A, silica gel 

OCPs (USEPA 8081} 

Metals (USEPA 6000/7000) 
Backfill Exavation 
Dispose of Nonhazardous Soil at Class 11 Facility 

Restoration Activities 

Replant in Historic Forest Zone 

Design and Construction Management Services 

Engineering 

Perform General Planning Activities 
Prepare Well Abandonment Letter Report 
Prepare Remedial Design (plans and specifications) 
Bid, Award, and Negotiate Construction Contract 



$23,400 
$12.00 
$1,500 



$23,400 

$12,000 

$1,500 



ea 


2 


$1,755 


$3,510 


ea 


2 


$500 


$1,000 


Is 


1 


$300 


$300 


ft 


90 


$38 


$3,420 


day 


2 


$1,170 


$2,340 


Is 


1 


$60,000 


$60,000 


cy 


1500 


$4.10 


$6,150 


ea 


5 


$30 


$152 


ea 


5 


$250 


$1,250 


ea 


5 


$140 


$700 


ea 


5 


$165 


$825 


ea 


5 


$225 


$1,125 


cy 


1950 


$23 


$44,850 


tBIl 


3120 


$35 _ 


$109,200 


acre 


0.13 


$58,000 


$7,540 



1 $23,400 

1 $5,000 

1 $75,000 

1 $29,250 



$23,400 

$5,000 

$75,000 

$29,250 











wk 


5 


$5,850 


$29,250 


wk 


5 


$2,340 


$11,700 


wk 


5 


$1,521 


$7,605 


wk 


5 


$1,170 


$5,850 


ea 


76 


$30 


$2,280 


ea 


76 


$250 


$19,000 


ea 


76 


$140 


$10,640 


ea 


76 


$165 


$12,540 


ea 


76 


$225 


$17,100 


ea 


76 


$41 


$3,116 


ea 


76 


$18 


$1,368 


Is 


1 


$27,000 


$27,000 



$36,900 



$4,510 



$6,060 



$224,252 



$7,540 



$132,650 



Construction Observation 

Provide Resident Engineer 
Provide Office Support 
Provide Veliicles and Equipment 
Perform Air Monitoring 
Collect Soil Confirmation Samples 

PAHs by USEPA Method 8081/8082 
and Gasoline (USEPA 8015M + USEPA 3630A, silica gel 

OCPs (USEPA 8081) 

Melals (USEPA 6000/7000) 
Perform Independent Data Validation 
Input Analytical Results into Presidio Database 
Prepare Remediation Completion Report 

Engineering Project Management 

9% of Design and Excavation Management Sen'ices 



9% 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (wAegal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminary Estimated Capital Costs of Remedial Alternatives: 



$147,449 
$25,209 



$585,000 
$29,000 
$614,000 
$123,000 
$737,000 



Notes: 

1. Totals may not sum exactly because of rounding. 

2. Derivation of unit rates is presented in Table F-6. 

3. Assumptions for excavation and offsite disposal ineacliRU are detailed on Tables F- 2b, E-3a, andF-4b 
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Appendix G 

Hydrogeochemistry Data 




BLASLAND. BOUCK & LEE, INC. 
engineers, sclenilits. economists 



Figure G-1 - Piper Plots of Cation/A nion Concentrations 
Building 1349 Study Area Wells - March 2004 Data 
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Figure G-2 - Piper Plots of Cation/Anion Concentrations 
Building 1349 Study Area Wells - March 2004 Data 
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Appendix H 

# 

Groundwater Elevation Maps from 

Semiannual Groundwater Monitoring 

Report, Third and Fourth Quarters 2004 

(Treadwell & Rollo, 2005) 




BLASLAND. BOUCK & LEE, INC. 
engineers, sclenilits. economists 




LEGEND 

® 1 349MW1 03 Groundwater Monitoring Well 
278.58 August 2004 Groundwater Elevation 

® LF5GW1 01 Adjacent Study Area Well 

226.94 August 2004 Groundwater Elevation 

(3 BB3PZ1 OOA Adjacent Study Area Piezometer 
Abandoned Between Q2/Q3 

Approximate Direction of 
Groundwater Flow 



Groundwater Elevation Contour 
(Contour Interval : 10 ft) 

Former Fill Site 5 
Excavation Boundary 

Inferred Fault 

Groundwater Basin Boundary 

Topographic Contour 
(Contour Interval : 5 ft) 

Generalized Disturbed Area Assumed to Have 
Chemicals of Concern in Soil (Excavation Area) 

Generalized Disturbed Area Suspected to Have 
No Chemicals of Concern in Soil 



1 

1344 



Building and Number 



Notes: 

Groundwater elevation data collected 9 August 2004. 

Location of inferred fault from Revised Feasibility Study Main 
Installation Sites (EKI, 2003). 

Horizontal Datum: NAD 27, CA State Plane Coordinates, Zone 3, feet 
Vertical Datums: (groundwater) Presidio Lower Low Water (ft. PLLW) 
(topography) North American Vertical Datum, NAVD88 



BUILDING 1349 SITE PLAN AND 

9 AUGUST 2004 

GROUNDWATER ELEVATION MAP 



IVeachivell&Rolo 



Presidio Trust 

34 Graham Street 

P.O. Box 29052 

San Francisco, CA 

94129-0052 

415/561-5300 

fax 415/561-5315 

April 2005 

FIGURE A-5-1 




LEGEND 

® 1349MW103 
277.14 

® LF5GW101 

227.26 

© BB3PZ101 

142.52 

g) BB3PZ100A 



1344 



Groundwater Monitoring Well 
December 2004 Groundwater Elevation 

Adjacent Study Area Well 

December 2004 Groundwater Elevation 

Adjacent Study Area Piezometer 
December 2004 Groundwater Elevation 

Adjacent Study Area Piezometer 
Abandoned Between Q2/Q3 

Approximate Direction of 
Groundwater Flow 

Groundwater Elevation Contour 
(Contour Interval : 10 ft) 

Former Fill Site 5 and Baker Beach 
Disturbed Area 3 Excavation Boundaries 

Inferred Fault 

Groundwater Basin Boundary 

Topographic Contour 
(Contour Interval : 5 ft) 

Building and Number 



Notes: 

Groundwater elevation data collected 13 December 2004. 

Lxication of inferred fault from Revised Feasibility Study Main 
fristallation Sites (EKI, 2003). 

Horizontal Datum: NAD 27, CA State Plane Coordinates, Zone 3, feet 
Vertical Datums: (groundwater) Presidio Lower Low Water (ft. PLLW) 
(topography) North American Vertical Datum, NAVD88 



BUILDING 1349 SITE PLAN AND 

13 DECEMBER 2004 

GROUNDWATER ELEVATION MAP 
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Presidio Trust 
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San Francisco, CA 
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April 2005 

FIGURE A-5-2 



